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Introduction 

The World Journal of Medical Education and Research 

(WJMER) (ISSN 2052-1715) is an online publication of 

the Doctors Academy Group of Educational 

Establishments. Published on a quarterly basis, the aim 

of the journal is to promote academia and research 

amongst members of the multi-disciplinary healthcare 

team including doctors, dentists, scientists, and 

students of these specialties from around the world. 

The principal objective of this journal is to encourage 

the aforementioned, from developing countries in 

particular, to publish their work. The journal intends 

to promote the healthy transfer of knowledge, 

opinions and expertise between those who have the 

benefit of cutting edge technology and those who need 

to innovate within their resource constraints. It is our 

hope that this will help to develop medical knowledge 

and to provide optimal clinical care in different 

settings. We envisage an incessant stream of 

information flowing along the channels that WJMER 

will create and that a surfeit of ideas will be gleaned 

from this process. We look forward to sharing these 

experiences with our readers in our editions. We are 

honoured to welcome you to WJMER. 
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A WELCOME MESSAGE FROM THE EDITORS 

It is with great pleasure that we bring you the twenty-eighth edition of the World Journal of Medical Education and 

Research (WJMER), which includes a number of interesting articles from across the globe.  

The opening article by Baig et al. discusses maximising operative training opportunities for non-training grade doctors in 

neurosurgery. The article highlights steps that would hopefully allow SHO doctors with an interest in neurosurgery to 

scrub into surgeries. 

In the following article, Sharma explores the value of cadaveric dissection in medical schools and examines its place in 

contemporary undergraduate medical education. She concludes that methods such as computer-assisted learning and 

techniques such as plastination are important for all undergraduate students, whilst selective cadaveric dissection should 

be reserved for those who will benefit the most from the tactile experience.   

Mabeya et al. study the barriers to HPV vaccination and cervical cancer prevention at the health personnel level during the 

COVID-19 pandemic in Eldoret, Kenya. The study concludes that significant divergent knowledge among workers on HPV 

may limit HPV vaccine uptake or target the wrong age group. 

Recognising that mobile phones can be used to promote learning, Rajaratnam assesses the attitudes of healthcare 

professionals towards the use of mobile technology to enhance learning in Singapore. The study found that, while 

individuals accept mobile learning, it is less popular in the context of professional education.  

Tolson et al. review the bedside transthoracic echocardiogram results of all patients admitted to Croydon's Intensive Care 

Unit during the first wave of the COVID-19 pandemic (March to May 2020). Based on their findings, they suggest that 

intensivists managing coronavirus patients should obtain prompt echocardiograms to help identify right-sided dysfunction 

early and tailor their management appropriately. 

Jamil et al. explore the perceptions of medical trainees towards the formal learning modalities used during the COVID 

pandemic. They found that face-to-face teaching was the preferred choice of learning modality in a District General 

Hospital, despite the numerous virtual opportunities that exist today. 

This edition concludes with a ‘Letter to the Editor’ in which Tweedie expresses his opinion on an article published in 

Volume 26 of WJMER. The article discussed burnout in the wake of the COVID-19 pandemic in healthcare systems across 

the globe. He suggests interventions that could help to tackle this issue. 

We sincerely hope that you find these articles engaging, intellectually-stimulating, and enjoyable to read. 

ii 

http://www.wjmer.co.uk/


 

1 

WJMER, Volume 28, Issue 1, 2022 www.wjmer.co.uk                  Doctors Academy 

World Journal of Medical Education and Research: 

An Official Publication of the Education and Research Division of Doctors Academy 

Clinical Audit  
DAUIN 20150071 

Table of Contents 

Introduction i 

Welcome ii 

Table of Contents 1 

Maximising Operative Training Opportunities for Non-Training Grade Doctors in 

Neurosurgery  

 
Baig AA, Soon WC, Rodrigues D, Lo WB 

2-3 

Debating Cadaveric Dissection in Medical Schools: A Review of Anatomy Teaching in 

Contemporary Clinical Education  
 

 
Sharma A 

4-9 

Barriers to HPV Vaccination and Cervical Cancer Prevention at Health Personnel Level 

During the COVID 19 Pandemic in Eldoret, Kenya 

 
 

Mabeya H, Menon S, Orango O, Odunga J, Broeck DV, Kaihura D 

10-20 

Healthcare Professionals‟ Perception of Mobile Learning in Singapore 

 

 
Rajaratnam V 

21-28 

Echocardiography Results for COVID-19 Patients Admitted to Intensive Care  

 

 
Tolson OW, Ashok Raj S 

29-34 

Online Teaching vs. Face-to-Face Teaching: Which Is Better?  

 

 
Jamil H, Liew SL, OngMinSan E, Gondker A 

35-40 

Burnout - The Second Pandemic 

 
Tweedie A 

41 

http://www.wjmer.co.uk/


2 

 WJMER, Volume 28, Issue 1, 2022 www.wjmer.co.uk                  Doctors Academy 

World Journal of Medical Education and Research: 

An Official Publication of the Education and Research Division of Doctors Academy 

Clinical Audit  
DAUIN 20150071 

Introduction 

Neurosurgery is an extremely competitive specialty 

to enter in the United Kingdom, and a successful 

application to the run-through training from 

Specialty Training (ST) 1 requires the demonstration 

of a good understanding of the day-to-day 

neurosurgical practice, in addition to theoretical 

knowledge and other qualities.1 There is a limited 

number of Foundation Year (FY) 2 rotations in 

Neurosurgery nationally. As a result, many aspiring 

neurosurgeons opt to take up a „non-training grade‟ 

position in an NHS Neurosurgical Department. In 

these positions, doctors can gain further insight into 

the specialty and exposure to surgeries amongst 

other clinical activities, which can help their long-

term career planning. Usually, this is a Senior House 

Officer (SHO) level post in which the daily 

responsibilities include handover from the night 

team, generating clinical and non-clinical tasks 

(„jobs‟) from the ward round, clerking new patients 

of both emergency and elective admissions, and 

attending to medical and surgical emergencies on 

the ward. The SHO would then go on to complete 

these jobs whilst the specialty registrar and 

consultant operate or attend clinics. Generally, the 

operative cases/lists are designated to the registrars, 

but there are sometimes opportunities for SHO 

doctors to be involved. This is primarily important 

so that doctors can understand the logistics of 

preparing cases, assist with perioperative care, and 

consolidate their technical learning from cadaver 

and simulation courses.2 However, with the 

increasing complexity and intensity of managing 

neurosurgical inpatients, it is getting more difficult 

to find time during the normal SHO working shift 

for scrubbing into theatre. The recommendations in 

this article would also apply to any other surgical 

specialties outside Neurosurgery. 

 

How to Maximise Opportunities to Scrub 

 

Challenges 

As they are not routinely rostered into theatre, 

SHOs often stay behind and work beyond 

contracted hours or return to the hospital on the 

weekends for an opportunity to scrub. This can 

directly impact social commitments and overall 

work-life balance, especially if there is no pressure 

to reach operative case number targets.  

 

Recommendations/Action 

Nevertheless, there are ways to maximise 

opportunities to scrub: 

 

Efficient Handover and Ward Round: Having a 

handover and ward round that is clear, informative 

and focused is essential in the everyday functioning 

of the Neurosurgical ward. A succinct job list is not 

Maximising Operative Training 

Opportunities for Non-Training Grade 

Doctors in Neurosurgery  
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Abstract 

Neurosurgery is an extremely competitive specialty to enter in the United Kingdom, and a 

successful application to the run-through training from Specialty Training (ST) 1 requires 

the demonstration of a good understanding of the day-to-day neurosurgical practice, in 

addition to theoretical knowledge and other qualities. There is a limited number of 

Foundation Year (FY) 2 rotations in Neurosurgery nationally. As a result, many aspiring 

neurosurgeons opt to take up a „non-training grade‟ position at the Senior House Office 

(SHO) level in an NHS Neurosurgical Department. Generally, the operative cases are 

designated to the registrars, but there are sometimes opportunities for SHO doctors to be 

involved. In this article, we aim to highlight key work habits that promote productivity and 

thereby increase the possibility of scrubbing into surgeries as an SHO. This would also 

apply to any other surgical specialties outside Neurosurgery. 
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only clearer; it also aids communication. 

 

Prioritisation: A prioritised jobs list is important to 

complete the tasks efficiently in the appropriate 

time frame3, thereby increasing productivity and 

time for surgeries.  

 

Delegate Jobs Amongst the Team: Working in a 

team where tasks are split between the doctors and 

nurse specialists is rewarding. Prioritise the jobs and 

complete them to maximise time for theatre.  

 

Anticipate Tomorrow’s Tasks: Prepare discharge 

medications and letters for the patients that will be 

discharged the day after. Likewise, prepare blood 

forms/requests and imaging requests early in the day 

and in advance for the next day. This will reduce the 

number of jobs for the next day and increase the 

chances to scrub.  

 

Introduce Yourself to the Patient/Family: It is 

invaluable to introduce yourself to the patient/family 

if you are going to be involved in the operation. 

Make an active effort to be present during the 

consenting process as this can facilitate learning and 

gain a level of trust from the patient/family. 

Ultimately, consultants are happier knowing that 

you were involved at all levels of the patient journey 

rather than just looking for an opportunity to scrub 

in. 

 

Pre-operative Bloods and Cannulation: Always 

try to get pre-operative bloods and cannulation 

done yourself as this will give you a chance to 

introduce yourself to the patient and/or family if you 

have not done so yet. It also establishes a 

collaborative working relationship with the 

anaesthetic and theatre team, who will be more 

understanding when you join theatre halfway 

through a case.  

Discussion of the Case with a Senior: Discussion 

of the surgical steps of a case not only enhances the 

learning of a practical skill, i.e., operating through 

the Kolb cycle4, but it also identifies stage(s) of the 

surgery which is/are most appropriate for the 

SHO‟s stage of training if he/she can only participate 

for a limited time of a long operation.  

 

Conclusion  

Scrubbing into surgery is a great educational 

experience for clinicians in training and non-training 

posit ions. Neurosurgery patients need 

comprehensive medical care usually delivered on 

the ward by SHO doctors. Overall, the main 

responsibilities of the SHO should be attended to 

and, if done effectively and consistently, can pave 

the road to scrubbing into surgeries. We 

recommended some simple steps in maximising 

theatre experience as an SHO. 
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Introduction 

The evolution of anatomy teaching has taken us a 

long way from Herophilus1 to the early medical 

schools, where teaching was based largely on 

cadaveric dissection (detailed analysis of a dead 

body by cutting it apart). Technological advances 

have provided a variety of media with which it can 

now be supplement. Modern medical school 

curricula use these methodologies as an alternative 

and, in many institutions, cadaveric dissection has 

been superseded entirely, with computer-led 

simulation tools becoming the cornerstone of 

anatomy teaching. This review will analyse the 

relevant issues, set out some of the central 

arguments for and against cadaveric anatomy 

teaching, and answer one central question: should 

cadaveric dissection continue to be available to all 

medical undergraduates?  

  

Historical Review and the Momentum for 

Change 

History of Anatomy Teaching 

 

Considered the Father of Anatomy, Herophilus 

(c335BC – c280BC) undertook the first scientific 

human cadaveric dissections, revealing major 

anatomical discoveries.1 Some 400 years later, Galen 

advanced anatomy teaching, believing that dissection 

enabled him to progress significantly in medicine, 

with an anatomic conception of disease.2 Although 

not a doctor, Leonardo da Vinci is credited with 

furthering our anatomical knowledge through work 

reliant on careful cadaveric dissection3 conveying 

this information brilliantly in drawings.  

 

It was not until Vesalius that significant further 

anatomical studies and literature were published. 

Until then, anatomy teaching was Galenic, and 

apprentice barber-surgeons may have gained little 

knowledge from their lessons. Vesalius, in 1537, was 

given the duty of lecturing on anatomy. Vesalius set 

precedence by introducing cadaveric dissection to 

medical school anatomy teaching. This was a major 

novelty, and the interest increased the supply of 

dissection material using executed criminals 

authorised by the local official, at times delaying an 

execution to a time suitable for dissection.4 

 

Despite the gruesome historical sourcing of 

dissection material, some form of governance in the 

United Kingdom has existed for centuries. The 

Murder Act of 1751 legislated that only corpses of 

executed murderers should be used for dissection,5 

while the Human Tissue Act of 2004 governed the 
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Contemporary Clinical Education  
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Abstract 

The teaching of anatomy at the undergraduate level in medical schools varies between 

institutions and has evolved significantly over the years. Cadaveric dissection was once the 

cornerstone of anatomical lessons, but its use has declined due to cost, regulation, and 

availability. In addition, there are a number of other modalities using modern technologies 

that call in to question the need for continuing cadaveric dissection. This article explores 

the value of cadaveric dissection and assesses the place in contemporary undergraduate 

medical education. The expectation that all should participate is now outdated and 

unrealistic. An amalgamation of different modalities is likely to be the best compromise; 

computer-assisted learning and techniques such as plastination should be used for all 

undergraduates as they are powerful, accessible and relatively economical. Selective 

cadaveric dissection should be reserved for the subset of undergraduates who will benefit 

most from the tactile experience, such as those expressing an interest in surgical 

specialities. 
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removal, storage, use, and disposal of human bodies, 

organs, and tissues.6 The regulation evolved to meet 

the changing public expectations of medical 

professionals, while recognising the ongoing 

requirements.  

 

Modern Developments 

Technological advancements have changed the face 

of medical practice, and this is reflected in medical 

teaching. Radiological imaging and multimedia tools 

have long been adjuncts to cadaveric dissection in 

anatomy teaching in medical schools. More recently, 

the development of computerised three-

dimensional (3D) models has been a paradigm shift, 

providing detailed images of both normal anatomy 

and the changes seen in disease.7 Unlike books and 

older technologies, 3D tools allow a view of spatial 

relationships. Prosections (a dissection by an 

experienced anatomist for demonstration) have 

been more widely used, and more recently 

plastination (a preserving technique where water 

and fat are replaced by certain plastics)8 has been 

developed. 

 

Evolving Medical Curricula 

There has been a decline in the amount of time 

devoted to undergraduate anatomy teaching over 

the last 20 years. 7 Contributing factors include the 

reduced length of undergraduate curricula, a shift in 

the emphasis from basic sciences to patient-centred 

teaching, and the need for a wider range of subjects 

including humanities. Reformers argue that 

traditional basic science teaching did not connect 

students with living patients.9 Many view dissection-

based learning as an archaic, privileged „Rite of 

Passage‟9 rather than an educationally enriching 

process.8 

 

Anatomical knowledge remains the cornerstone of 

medical education, and today‟s litigious society 

demands a good foundation in anatomy.8 Since the 

high-profile plastination exhibits of Professor Von 

Hagens,8 the public expects that all doctors have 

sound anatomical knowledge, irrespective of their 

specialty. However, a major area of the debate must 

centre on timing. Should undergraduate education 

be focused on training generalists or specialists?8 

Approximately half of medical students in the 

United Kingdom (UK) will become general 

practitioners.10 This does raise the question of 

cause or effect. One report suggested an increased 

need for general practitioners and proposed a need 

for training to shape this change.11 

 

Limited availability of cadaveric supplies has led to a 

need for the development of alternative learning 

resources.7 The dissecting room is expensive.9 

Students can use computer-based teaching models 

at their convenience and the software is not subject 

to the same rigorous regulations as cadaveric 

models.7  

 

Judging the adequacy of anatomical knowledge is 

contentious. Some studies argue that as few as a 

quarter of medical students had anatomical 

knowledge deemed adequate for clinical practice.12 

Worryingly, reports have suggested an increase in 

the number of adverse clinical incidences relating to 

poor anatomical knowledge (Goodwin, 2000).13 

Settlements of claims based on a finding of “damage 

to underlying structures”, attributed in part to gaps 

in anatomical understanding, are of grave concern 

for patient safety and have significant financial 

implications for the National Health Service 

(NHS).13 

 

In this context, we will explore the following three 

questions in detail:  

1) Why dissect at all?  

2) Does cadaveric dissection have a place in modern 

anatomy teaching curricula?  

3) Is cadaveric dissection irreplaceable?  

  

Why Dissect at all? 

 

The Arguments for Dissection: 

The evolution from the “body-snatching” era to 

modern methods of donation has been an 

important step in changing anatomical dissection 

from simply a tool for knowledge acquisition to a 

“vehicle for moral and ethical education”.14 Respect 

and reflection on issues around death are brought 

to the mind of the learner through dissection while 

developing one‟s professional values and 

accountability.15 It assists the development of clinical 

detachment and empathy,15 a careful balance for 

each individual. Swick viewed dissection as a 

modality to guide students in learning how to 

effectively use their affective responses while 

promoting active learning of professional behaviour 

and attitude.16  

 

Dissection has a role in acclimatising students to the 

realities of death and teaching manual dexterity and 

touch-mediated perception.7 Indeed, the sensation 

of feeling human flesh learnt while dissecting cannot 

be provided in any comparable way with alternative 

learning tools.17 Another important lesson 

harnessed by the dissection room teaching is that of 

teamwork between collaborating students, realising 

the importance of effective communication within 

the group.18 This encompasses another important 

principle of “Tomorrow‟s Doctors” in the UK,19 

providing students with not only the necessary 

knowledge but also the skills and behaviour 

required in the medical profession. 

 

Knowledge acquisition through dissection improves 
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mental imagery and recall capacity.20 A parallel has 

yet to be proven with other methods. Inaccuracies 

may be recorded in atlases which may have 

significant implications surgically and will only be 

detected by those who dissect on a frequent 

basis.15 There is unpredictable anatomical variation 

in cadavers9 which cannot be replicated in models. 

Hildebrandt goes further to suggest that collective 

anatomical knowledge may be diminished if we 

abandon the art of dissection.15 Sugand supports 

this, stating that a move away from cadaveric 

teaching may result in “incompetent anatomists and 

healthcare professionals, leaving patients to face 

dire repercussions”.17 

 

The Arguments Against Dissection: 

We live in an era in which we would hope to 

promote the development of compassionate and 

caring medical professionals. Should we continue to 

subject them to acts requiring “a certain 

inhumanity” during their training, as described by 

William Hunter,15 or, as Ware put it to students in 

1851, creating a “difference between us and other 

men in the feelings with which we regard the 

remains of the dead”?15 Several studies have shown 

that students experience considerable anxiety and 

stress with dissection,21 and failure to develop 

defence mechanisms may make this incapacitating. 

An overdevelopment of these mechanisms may 

result in detachment, and indifference and cynicism 

may emerge.21  

 

The reform of medical education in The United 

States of America was deemed necessary to fulfil 

the potential of active student-driven learning and a 

move away from lectures.15 Within the reform of 

anatomy teaching, those who had admittedly 

appreciated dissection within their own learning 

recognised the need to shift towards a curriculum 

in which “only the essential and part of the useful 

become required work”.31 It was apparent that, for 

the majority of medical trainees, anatomy would 

not be the main focus of their education, and 

additional elective courses could be provided to 

those students who desired a deeper understanding 

of the subject. This anatomical teaching doctrine 

was considered highly successful and influential at 

the John Hopkins Medical School.15 

 

Flexner delivered a fairly scathing assessment of 

dissection rooms in his report in 1910 as “rarely 

clean, always unattractive and not frequently 

unpleasant”.22 This highlights the health implications 

of working with cadavers which, in such times, 

involved prolonged exposure to formalin.22 Medical 

training in the past has been guilty of teaching 

students excessive detail with little comprehension 

of the clinical relevance.8 Anatomical knowledge 

accrued in this way has very little educational 

validity.8 Modern teaching places clinical 

applications at the centre of its focus, thus 

encouraging a more student-led approach to 

understanding anatomy in a systems-based way.   

  

Does Cadaveric Dissection have a Place in 

Modern Anatomy Teaching Curricula?   

 

The Arguments for Dissection: 

Curricular reform has led to a reduction in time 

and content of anatomy teaching.15 Drake‟s analysis 

in America saw a reduction in the curricular time 

spent on anatomy from 335 hours in 1955, to 195 

in 1973, and 149 by 2009.23 Anatomical knowledge 

is at risk of falling short of a safe level,17 and the 

shift away from cadaveric teaching may fail to 

provide adequate assimilation of core knowledge.8 

The GMC‟s “Tomorrow‟s Doctors”19 sets out an 

aim for a medical curriculum with a greater 

emphasis on communication skills. However, as 

observed by Dawson et al. “good communication 

requires a sound knowledge base”.12  

 

It is hard to compare the overall financial 

differences between cadaveric dissection and 

computer-based teaching as constructing 

computerised three-dimensional models is 

undoubtedly very expensive and no studies have 

compared this to the cost of cadaveric anatomy 

teaching overall.7 Students need computers of a 

reasonably high specification to fully appreciate the 

best quality computerised models, thus imposing an 

additional cost to the software alone. Even then 

these models do not provide a sense of touch and 

are, at best, iconic abstractions of the real subject.7 

 

Analysis of students‟ perceptions on use of 

cadaveric dissection in modern medical curricula 

shows ongoing support for its ability to enhance 

learners respect for the human body and made 

learning more interesting.24 Participants have also 

conveyed that cadaveric dissection has deepened 

their knowledge and understanding of anatomy.24 

 

The Arguments Against Dissection: 

Modern physicians need not only scientific training 

but to develop humane skills such as empathy and 

compassion. This has been adopted by modern 

curricula that centre on this integration of skills in a 

problem-based and clinical-presentation based 

approach.15 With this change in the emphasis of 

modern medical teaching, it is important that 

anatomy teaching becomes more efficient by 

providing essential knowledge at a clinically relevant 

level.15 This has heralded the need for alternatives 

to dissection, with the use of radiology, computer 

models, and interactive multimedia tools. In 

conjunction with prosections, these allow students 

to integrate their acquired knowledge. 
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The fundamental philosophy behind modern medical 

teaching is the concept of active learning. The 

importance of this was recognised by Mall much 

earlier, but more recently it is based on insights 

from cognitive science.15 In America, Mall‟s idea of 

basic anatomy for all and selectively taught higher 

level anatomy to those with specific interest has 

been highly successful15 and widely implemented. 

Chevrel supports this idea, with the proposal of 

modern computer programs providing anatomy 

teaching at “successive stages of increasing 

specificity” tailored to meet the needs of individual 

students.25  

 

The main disadvantage of cadaveric dissection, as 

perceived by the learner, is that it is a time-

consuming learning method.24 Sometimes this can 

come at the expense of teaching in other basic 

science subjects. In conjunction with the smell and 

the perceived difficulty in finding the assigned 

structures, non-attendance at cadaveric dissection 

teaching by a fifth of students24 calls into question 

the role of such an expensive modality. 

  

Is Cadaveric Dissection Irreplaceable? 

 

The Arguments for Dissection: 

There are modern technologies available that aim to 

replace dissection. Proponents of cadaveric 

dissection see these tools merely as supplements. 

Modernists claim that the implementation of 

advanced methods such as virtual reality 

environments require a “relatively modest” financial 

investment,25 although there is a reluctance to 

quantify this further. High specification computers 

may not be an inconsiderable outlay, particularly 

when considering anatomy education globally. 

Computer-generated models lack variation and 

pathology of the real human body.20 Plastinated 

models have been described as “waxy and brittle” 

and difficult to relate to reality.20 

 

The Arguments Against Dissection: 

The parallel of the outdated blackboard and the 

cadaver is highlighted by Chevrel, who sees modern 

imaging techniques as crucial to the diffusion of 

anatomy knowledge.25 With computer tomography, 

ultrasound, and magnetic resonance imaging in static 

and functional modes providing 3D reconstructions, 

we are in a technological environment that has 

surpassed the need for archaic tools.25 Integration of 

internet resources into anatomy teaching is an 

important innovation. The internet is widely 

available and allows flexible access to a wide range 

of learning materials. Interactive modules cover 

conceptually complex topics.15 Computer availability 

to learners allows repetition and quick visual 

comparisons in a way that dissection cannot 

match.26 

Computer-assisted learning and computer-assisted 

instruction describe interactive teaching methods 

using two- or three-dimensional training models, 

including virtual reality. This method of delivery has 

been compared to traditional methods of anatomy 

teaching using lectures and models. It compares 

favourably when measuring educational outcome 

levels and provides a time-efficient, convenient 

teaching tool.27   

 

Discussion 

Medical curricula in modern universities must 

consider cost implications, time constraints, and the 

volume of knowledge and skills to deliver. There is a 

lengthy historical background to dissection, which 

encourages us to continue to value this privilege. It 

is, nonetheless, perhaps outdated and cannot 

continue as the sole method of teaching anatomy, 

without considering the alternatives.  

 

Advances in computer technology have enabled the 

development of virtual reality environments allowing 

3D perspectives, unlimited repetition, and student-

directed learning.25 Interestingly, while 

educationalists may be tending to move away from 

dissection, there is evidence that students are keen 

to see it continue to form a part of their curriculum. 

However, the evidence from higher-level anatomy 

teaching, including surgical training, points to a move 

towards non-cadaveric-based learning. There is 

increased use of simulation models, often using 

animal tissue to reproduce the tactile experience.25 

 

There are other advantages to newer technologies. 

Virtual collaborative environments provide more 

rapid knowledge acquisition and require less 

cognitive effort when compared to traditional 

educational practices.28 Plastinated models have 

been shown to enhance students‟ learning and 

interest15 and are durable and odourless.26 Surgical 

prosections and plastinated models are a time-saving 

resource and are easily demonstrable, helping to 

overcome staffing issues and cadaver shortage.26 

The role of dissection in developing dexterity may 

also be replaced29 with computerised tools and 

various surgical simulation modalities, including 

bench-top models, laparoscopic simulators, and 

robotics.30 

 

There is however a lack of clear evidence on the 

effectiveness of the various approaches to the 

teaching and learning of anatomy, and newer 

technological alternatives to dissection have not 

undergone rigorous comparative testing. Most 

authors recognise a place for dissection alongside 

these alternatives as continuing to provide contact 

with the reality of the body and a clear 

understanding of the topography of different 

regions.25 Sugand advocates the combination of 
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medical imaging with cadaveric dissection to 

produce a greater level of student interest in gross 

anatomy.17  

 

Collins is undoubtedly right that the time given in 

the curriculum to anatomy is certainly unlikely to 

increase, and modern teaching must, therefore, 

deliver within this restriction.29 However, his 

assertion that the benefit of dissection is limited to 

those requiring more detailed anatomical knowledge 

is contentious, and there is a need for further 

research to lay to rest emotive and anecdotal 

arguments.29 

 

Dissection requires more time and specific training 

to meet the educational needs of the learner. With 

the significant reduction in the hours allocated to 

anatomy teaching in medical schools, this method 

may no longer be feasible.20 In designing a medical 

course, Scott recognised the time pressures and, by 

tailoring the course expectations to the clinical 

needs of an early „undifferentiated‟ physician, was 

able to reduce the course hours from 320 to 98.30 

This Canadian course in the 1990s replaced 

dissection with  prosections and radiological images 

and was deemed favourable by both students and 

faculty alike.30 It also proved more efficient, 

requiring fewer faculty to deliver the curriculum.  

  

Conclusions 

Returning to the question posed at the outset of 

this review, the requirement for cadaveric 

dissection to be available to all medical 

undergraduates is supported. However, the 

expectation that all should participate is unrealistic. 

The ideal compromise is the continued availability of 

cadaveric dissection for a subset of undergraduates 

in all medical schools, catering for those with a 

particular interest to further their anatomical 

studies and who will benefit most from the tactile 

experience of dissection. This could take the form 

of regional centres catering for a group of medical 

schools to electively participate students in the form 

of a „special study module‟ and would reduce cost.  

 

A complementary amalgamation of cadaveric 

dissection with computer-assisted modalities is 

likely to provide the best format for acquiring both 

knowledge and skills. The evolution of anatomy 

teaching should reflect the significantly more 

advanced way in which we now operate and 

practice. We are a long way from the barber- 

surgeons of the past and, as we move towards an 

era of minimal access and robotic surgery, 

tomorrow‟s surgeons will value a similarly 

innovative approach to their training. 
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Background: 

Human papillomavirus (HPV) infection of the genital 

mucosa is a common sexually transmitted infection 

(STI), and its central role in the etiology of cervical 

cancer has been established.1 Among asymptomatic 

women in the general population, the prevalence of 

HPV infection ranges from 2-40%.2 The prevalence 

of HPV varies with age, and HPV is most prevalent 

in younger populations, especially within the age 

range of 20-30 years.3,4 Approximately 50% of HPV 

infections occur in sexually active adolescent girls 

and young women.5 

 

Cancer is the third leading cause of death in Kenya, 

with a rate of 18,000 deaths per year.6  Cervical 

cancer is the second most prevalent cancer among 

women in the country after breast cancer, and its 

incidence is rising.7 In many industrialized countries, 

however, the incidence of cervical cancer is lower, 

which can be attributed to the widespread 

implementation of cervical screening programs. 

 

According to the World Health Organization 

(WHO), 39 percent of Kenyan women have 

harboured an HPV infection at some point in their 

lives. Factors impacting on high risks of cervical 

cancer in Kenyan women include multiple 

pregnancies, early age of first intercourse, hormonal 

contraceptives, smoking, and HIV infection.10,11 For a 

woman living with HIV, a HPV infection can develop 

into cervical cancer more quickly than for a woman 

who is HIV negative. The high incidence of HIV in 

Kenya is an important consideration when 

establishing a strategy against cervical cancer. A 
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Abstract 

Background: Cervical cancer remains the chief cause of cancer mortality among women 

in low-resource settings. The advent of the HPV vaccine constitutes a milestone in cervical 

cancer prevention.  Reproductive healthcare providers perform cervical screening and 

vaccination in Kenya, and little information is currently available about their knowledge, 

attitudes, and acceptability of the HPV vaccine.  

Objectives: The objectives of the study are to determine health personnel knowledge, 

attitudes and acceptance surrounding cervical cancer and the HPV vaccine in Kenya, to 

identify structural problems hindering cervical cancer prevention, and to utilize this 

information to make policy recommendations.  

Methods: A cross-sectional survey was conducted to evaluate acceptability, knowledge, 

and attitude regarding HPV, cervical cancer, and HPV vaccine among healthcare personnel 

working at the Moi Teaching and Referral Hospital (MTRH), Kenya and reproductive 

health specialists attending an annual scientific conference. We utilized convenience 

sampling by a self-administered, anonymous questionnaire.  

Results: Our findings revealed a high level of divergence between knowledge of HPV 

infection and vaccines. A mean score of 2.27, indicating a negative attitude among 

healthcare workers, was calculated, with 36.8% expressing concern that the HPV vaccine 

may result in promiscuity. A total of 81.4 % of healthcare workers either strongly agreed 

or agreed that communication between children and parents to have the HPV vaccination 
might be a problem in Kenyan culture. Subgroup analyses revealed statistically significant 

differences in knowledge concerning the target group of the HPV vaccine.  

Conclusion: Significant divergent knowledge among workers on HPV and vaccines may 

limit HPV vaccine uptake or target the wrong age group. There is an urgent need to bridge 

this information gap through a well-designed HPV education program for medical 

personnel. Our findings illustrate the need for continued medical education for healthcare 

workers according to gender, site location, medical profession, and years of work  
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Kenyan study conducted from 2007 to 2010 

reported that, in order to target vulnerable 

populations, it is beneficial to combine cervical 

cancer screening with HIV testing.12 

 

Currently, there are highly efficacious vaccines 

approved for females aged 9-26 years.13 The first is 

Quadrivalent HPV vaccine, or Gardasil®, the first 

vaccine for the prevention of cervical cancer, 

abnormal and precancerous cervical lesions, 

abnormal and precancerous vaginal and vulva 

lesions, and genital warts. The other is CervarixTM, 

or bivalent HPV, the second vaccine for the 

prevention of cervical cancer and precancerous 

lesions associated with the most common cancer-

causing HPV types, 16 and 18.  

 

Although the Kenya Pharmacy and Poisons Board 

approved the use of the HPV vaccination in 2007, its 

purchase is not affordable for most Kenyans. Two 

vaccinations, Cervarix, and Gardasil, currently cost 

around $300 (all figures USD) and $150 

respectively.14 Until the cost of these HPV 

vaccinations decreases or less expensive options 

become available, inoculation is not viable in Kenya 

without substantial subsidies. 

 

However, the acceptance of the vaccine might be 

related to other factors for decision making in 

vaccination of the population other than the price 

alone, such as the acceptance by healthcare 

providers.15 Healthcare providers have been found 

to play a pivotal role in influencing parents‟ decision 

making to allow their children to receive the HPV 

vaccination.16 The acceptance of the HPV vaccine 

from healthcare workers (HCWs), therefore, might 

result in HPV vaccine implementation in the future. 

Despite low to moderate levels of knowledge about 

HPV vaccine among school teachers, vaccine 

acceptability is high. Teachers with little knowledge 

of the HPV vaccine are less likely to accept the 

vaccine than those who know more; this may affect 

uptake if not addressed. Empowering teachers to be 

vaccine champions in their community may be a 

feasible way of disseminating information about the 

HPV vaccine and cervical cancer. 

 

Although the HPV vaccine has been used in Kenya 

for five years, there is little or no information about 

HPV vaccine acceptability among HCWs working in 

Kenya, unlike in industrialized settings. Healthcare 

providers are expected to have good acceptance 

and a positive attitude toward the HPV vaccine. 

Moreover, they are also expected to have good 

knowledge of the HPV vaccine, as well as the HPV 

infection and its relation to cervical cancer. In 

addition, they are considered the primary and most 

trusted source of health and vaccine information for 

the public. 

The objectives of this research are threefold. The 

first is to assess HPV vaccine acceptability, 

knowledge and attitudes regarding HPV, cervical 

cancer, and HPV vaccine among HCWs and to 

identify structural problems. The second is to 

determine differences in knowledge according to 

different medical professions, gender, years of work, 

and outpatient location. The third is to make policy 

recommendations for HPV education interventions.  

 

Materials and Methods  

 

Study Design and Setting 

This study is a cross-sectional survey of healthcare 

providers and involved healthcare workers (HCWs) 

working in the Department of Reproductive Health 

at the Moi Teaching and Referral Hospital, Eldoret, 

Kenya. It also involved data retrieval from a 

questionnaire administered to Obstetricians and 

Gynaecologists attending an annual scientific 

conference in Eldoret based in Uasin Gishu County 

in Kenya. Eldoret is a principal city in Western 

Kenya and lies south of Cherangany hills, the 

location elevation varies from about 2100 metres 

above the sea level to more than 2700 metres 

(7000 – 9000 feet. Data collection was undertaken 

in February 2015 using a self-administered 

questionnaire.  

 

The questionnaire contained multiple-choice 

questions. Questions included demographics and 

socio-professional questions, questions on the 

knowledge of the epidemiology of cervical cancer, 

the HPV infection and its link to cervical cancer, 

questions on the knowledge and attitudes regarding 

HPV, cervical cancer, and the HPV vaccine, and 

questions on the acceptability of the HPV vaccine. 

Other professionals included anaesthetists and 

pharmacists working in reproductive health, as well 

as residents and students.  

 

Knowledge of cervical cancer included the cause, 

risk, and screening. Knowledge of the HPV vaccine 

focused mainly on the efficacy and its benefit. The 

Health Belief Model (Glanz) was applied to develop 

the questions about attitudes. These questions 

focused on the perceived severity of cervical cancer, 

the perceived benefit of the vaccination, and 

perceived barriers to vaccination. These three 

factors could be expected to influence decisions 

about HPV vaccine acceptance among healthcare 

providers. Questions about acceptability were based 

on characteristics of the vaccine (i.e., vaccination 

procedure, cost, benefit, and target group of 

vaccination).  

 

We tested the reliability of the questionnaire among 

15 healthcare providers that included ten residents 

and five nurses in the Division of Reproductive 
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Health of the Moi Teaching and Referral Hospital.  

The questionnaire was delivered by hand during 

working hours and collected by a research assistant. 

The Obstetricians/Gynaecologists attending an 

annual conference were given the questionnaire by 

the researcher who was assisted by research 

assistants, and the survey was collected back on the 

same day. 

 

Each participant received written explanations about 

the objectives of the study. 

 

Recruitment Strategy and Sample Size  

Due to the unavailability of previous information 

about the topic for the three categories of 

professionals, obstetricians/gynaecologists, nurses, 

general practitioners and others, we did not 

formally calculate thesample size. Instead, a 

convenient sample was employed.  

 

Data Analysis 

Data were analyzed using a statistical software 

program (STATA, version 12.1). Descriptive 

statistics were generated, and data were presented 

as a mean (standard deviation) or median (range) 

for continuous variables and years of providing care, 

and as a percentage for categorical variables, 

including gender and main outpatient practice.   

 

Knowledge was presented by frequency and 

percentage in each item. Attitude assessment was 

categorized on a five-level Likert scale that ranges 

from 1 for “Strongly Disagree,” to 5 for “Strongly 

Agree”. These were presented in percentage. The 

level of attitude was calculated from the mean 

scores and grouped into three classes: 1-2.33 = 

“Negative”; 2.34-3.67 = “Neutral”; 3.68-5 = 

“Positive”. Overall attitude was presented by mean/

median scores.  

 

The number of years of providing clinical care was 

dichotomized into <8 years and ≥8 years; this 

categorization was used to reflect the median years 

of HCWs. The chi-square test was used to compare 

the differences in the proportions of knowledge and 

attitude across medical professions, gender and >8 

years of professional experience. An independent t-

test/Mann Whitney test for nonparametric values 

was used to compare the mean/median differences 

of knowledge and attitudes between nurses and 

medical doctors, residents, and gynaecologists. The 

data collected were analyzed, and P-values <0.05 

were considered significant. 

 

Socio-Demographic Characteristics 

A total of 196 questionnaires were completed and 

returned, of which (63.27%) were male HCWs and 

(36.7%) were female HCWs. The response rate was 

98.5%. Most staff respondents were obstetrician-

gynaecologists (65/193; 33.7%), followed by general 

practitioners (61/193; 31.6%), followed by others 

(40/193; 20.7%), followed by nurses (27/193; 14.0%).   

The median number of years of experience in 

healthcare provision for the participating healthcare 

providers is eight years (IQR 4-13). The remaining 

proportion of healthcare providers categorized as 

others is accounted for in Table 1 below. A majority 

of the healthcare providers mainly carry out their 

practice in the three locations tabulated, with the 

greatest proportion (58.3 %) under the public 

healthcare facilities. The socio-demographic 

characteristics of the respondents are outlined in 

Variable n % 

Gender     

Male 124 63.3 

Female 72  36.7 

Years of Clinical Care 8 (IQR: 4-13) 

Location of Practice     

Private practice office 42 22.7 

Public health center 108 58.4 

Hospital department 29 15.7 

Other 6  3.2 

Medical Speciality     

Obstetrician/ Gynaecologist 65 33.7 

Nurse 27 14 

General Practitioner 61 31.6 

Other 40 20.7 

Table 1: Socio-Demographic Characteristics 
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Health Professionals’ Survey: Attitudes, Knowledge, and HPV Vaccines Practices 

 

Knowledge of HPV Genotypes: 

The majority (81.2%) of participants disclosed that, in their opinion, there are over 100. HPV type 16 and 18 

were the most (85.2%) cited for causing cervical types of HPV cancer.   

Knowledge of HPV Vaccines:  

Knowledge of to whom and when the HPV vaccine should be administered diverged among those surveyed 

(see Table 2). 

Table 2: Assessing HPV Vaccine Knowledge 

Variable n % 

How many types of HPV are there? Over 100 81.2%    

What types of HPV cause cervical cancer most? HPV 16 and HPV 18 85.20% 

How many types of HPV vaccine are available for 

cervical cancer prevention? 
2 vaccines 56.4%     

To which age group should the HPV vaccine be given? 10-30 y 70.10% 

Both boys and girls should get the HPV vaccine before 

he/she becomes sexually active 
Yes 69.80% 

Can the HPV vaccine be given to a sexually active girl? No 17.20% 

Do girls/women need to be screened for HPV before 

getting vaccinated? 
Yes 59.90% 

Can it be given to a woman who already has an HPV 

infection? 
No 68.8%       

How many doses of the HPV vaccine are required for 

protection? 
3 80.20% 

Is it safe to give HPV vaccine to HIV-infected persons? Yes 73.10% 

Attitude:  

A total of 70.3% of respondents either agreed or strongly agreed that vaccine safety was a concern, whilst 

36.8% of respondents were either ambivalent or agreed that the HPV vaccine may lead to an increase in risky 

sexual behaviour.   

Overall Attitude Score: 

Safety concerns: mean 2.3 (95% CI: 2.1- 2.4); Promiscuity concern: mean 2.27 (95% CI: 2.1-2.4)  

 

Structural Problems 

Eighty one percent either strongly agree or agree that communication between children and parents to have 

the HPV vaccination might be a problem in Kenyan culture. A total of 55.7% either strongly agree or do not 

agree that a well-informed child should be able to request the vaccination without parental consent. A total 

of 55.7% believe that the high cost may constitute an important obstacle, and 35.9% maintain that inadequate 

information may be an obstacle (see Table 3). 

 

Table 3: Attitude and Structural Problems  

Variable Agree (N=193) % 

Are people worried about vaccine safety? 70.30% 

The HPV vaccine can lead to an increase in risky sexual behaviour 36.80% 

Structural Problems   

Communication between children and parents to get HPV vaccination 

might be a problem in Kenyan culture 81.40% 

A well-informed child should be able to request vaccination without 

parental consent 

55.70% 
  

What do you think will be the most important obstacle preventing 

yourself to receive/advice HPV vaccination? Cost: 55.7 % 

  35.9% inadequate information 

What is the cost of 1 dose of the HPV vaccine? Kshs 2000: 35.23% 
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Variable n % P Value 

How many types of HPV are there? Over 100 81.2%    p= 0.7 

What types of HPV causes cervical cancer 

most? 

HPV 16 and HPV 

18 
85.20% p= 0.1 

How many types of the HPV vaccine are 

available for cervical cancer prevention? 
2 vaccines 56.4%     p=0.4 

To which age group should the HPV 

vaccine be given? 
10-30 y 70.10% p=0.04 

Both boys and girls should get the HPV 

vaccine before he/she becomes sexually 

active. 

Yes 69.80% p=0.8 

Can HPV vaccine be given to a sexually 

active girl? 
No 17.20% p=0.8 

Do girls/women need to be screened for 

HPV before getting vaccinated? 
Yes 59.90% p=0.5 

Can it be given to a woman already having 

HPV infection? 
No 68.8%       p=0.5 

How many doses of HPV vaccine are 

required for protection? 
3 80.20% p=0.9 

Is it safe to give HPV vaccine to HIV-

infected persons? 
Yes 73.10% p=0.7 

Attitude       

People are worried about vaccine safety? Agree 70.30% p=0.03 

The HPV vaccine can lead to an increase in 

risky sexual behaviour 
Agree 36.80% p=0.06 

Structural problems       

Communication between children and 

parents to get HPV vaccination might be a 

problem in Kenyan culture. 

Agree 81.40% p=0.9 

A well-informed child should be able to 

request vaccination without parental 

consent 

Agree 55.7% p=0.4 

What do you think will be the most 

important obstacle preventing you from 

receiving/advising the HPV vaccination? 

Inadequate infor-

mation 
55.7% p=0.6 

  Cost 35.2% p=0.7 

Table 4: Bivariate Analysis between HPV Vaccine Knowledge, Structural Problems and Attitude Against 

Gender 

P-value for a chi-square test 

An association was found between gender and vaccine safety (p = 0.03), with 66.7% of men and 76.4% of 

women agreeing that people are worried about vaccine safety. Female and male HCWs also differed in their 

answers concerning the age group to which the HPV vaccine should be administered (p=0.04), with 63.4% of 

male HCWs and 81.7% of women answering that 10-30 years is the age group that should be receiving the 

vaccine. 
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Variable n % P Value 

How many types of HPV are there? Over 100 81.2%    p=0.7 

What types of HPV cause cervical cancer 

most? 

HPV 16 and HPV 

18 
85.20% p=0.3 

How many types of the HPV vaccines 

are available for cervical cancer 

prevention? 

2 vaccines 56.4%     p=0.002 

To which age group should the HPV 

vaccine be given? 
10-30 y 70.10% p=0.2 

Both boys and girls should get HPV 

vaccine before he/she becomes 

sexually active 

Yes 69.80% p< 0.001 

Can HPV vaccine be given to a sexually 

active girl? 
No 17.20% p=0.3 

Do girls/women need to be screened 

for HPV before getting vaccinated? 
Yes 59.90% p=0.003 

Can it be given to a woman already 

having an HPV infection? 
No 68.8%       p=0.002 

How many doses of the HPV vaccine are 

required for protection? 
3 80.20% p=0.9 

Is it safe to give HPV vaccine to HIV-

infected persons? 
Yes 73.10% p=0.9 

Attitude       

People are worried about vaccine safety? Agree 70.30% p=0.4 

The HPV vaccine can lead to an increase in 

risky sexual behaviour 
Agree 36.80% p=0.04 

Structural problems       

Communication between children and 

parents to get HPV vaccination might be a 

problem in Kenyan culture. 

Agree 81.40% p=0.4 

A well-informed child should be able to 

request vaccination without parental 

consent 

Agree 55.7% p=0.8 

What do you think will be the most 

important obstacle preventing you to 

receive/advice HPV vaccination? 

Inadequate infor-

mation 
55.7% p=0.2 

  Cost 35.2% p=0.8 

Table 5: Bivariate Analysis between HPV Vaccine Knowledge, Structural Problems and Attitude Against Years 

of Practice (Below 8 Years of Age vs. Above 8 Years of Age)  

P-value for a chi-square test. 

A chi-square test done to test for association between HPV vaccine knowledge against years of medical 

practice showed a significant association between the types of cervical cancer, whether boys and girls should 

get the HPV vaccine, whether women need to be screened before the vaccination, and whether the vaccine 

should be given to a woman if she already has HPV infection with a p-value of 0.002, 0.001, 0.003 and 0.002, 

respectively. 
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Table 6: Bivariate Analysis between HPV Vaccine Knowledge, Structural Problems and Attitude Against Med-

ical Profession 

Variable n % P Value 

How many types of HPV are there? Over 100 81.2%    p<0.001 

What types of HPV cause cervical cancer 

most? 

HPV 16 and HPV 

18 
85.20% p=0.06 

How many types of the HPV vaccines are 

available for cervical cancer prevention? 
2 vaccines 56.4%     p<0.001 

To which age group should the HPV 

vaccine be given? 
10-30 y 70.10%  p = 0.1 

Both boys and girls should get HPV vaccine 

before he/she becomes sexually active 
Yes 69.80%  p< 0.001 

Can HPV vaccine be given to a sexually 

active girl? 
No 17.20%  p= 0.6 

Do girls/women need to be screened for 

HPV before getting vaccinated? 
Yes 59.90% p<0.001 

Can it be given to a woman already having 

the HPV infection? 
No 68.8%       p<0.001 

How many doses of HPV vaccine are 

required for protection? 
3 80.20% p = 0.09 

Is it safe to give HPV vaccine to HIV-

infected persons? 
Yes 73.10% p= 0.1 

Attitude       

People are worried about vaccine safety? Agree 70.30% p= 0.006 

The HPV vaccine can lead to an increase in 

risky sexual behaviour 
Agree 36.80% p= 0.02 

Structural problems       

Communication between children and 

parents to get HPV vaccination might be a 

problem in Kenyan culture. 

Agree 81.40% p=0.1 

A well-informed child should be able to 

request vaccination without parental 

consent 

Agree 55.7% p=0.03 

What do you think will be the most 

important obstacle preventing you to 

receive/advice HPV vaccination? 

Inadequate       

information 
55.7% P<0.001 

  Cost 35.2% p=0.2 

A chi-square test revealed a statistically significant 

difference between knowledge among medical staff 

in the following areas: the number of HPV vaccines 

available for cervical cancer prevention (p<0.001), 

with obstetricians/gynaecologists (49.1%), general 

practitioners (20.9%), nurses (20.9%), and others 

(9.1%) answering two HPV vaccines; whether the 

HPV vaccine should be administered before he/she 

becomes sexually active was statistically different 

(p<0.001), with 78.9% of obstetricians/

gynaecologists, 36.2% of nurses, 52.2% of general 

practitioners, and 32.7% of others agreeing it 

should; screening of girls before HPV vaccination 

(p<0.001), with 15.2% of obstetricians/

gynaecologists, 10.7% of nurses, 47.3% of general 

practitioners, and 26.8% of others saying yes; 

whether it can be administered to a woman already 

infected with HPV (p<0.001), with 22.55% of 

P-value for a chi-square test 
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obstetricians/gynaecologists, 13.2% of nurses, 

38.8% of general practitioners, and 25.6% of others 

stating that it cannot. 

 

Statistical differences between HCWs perception 

were also observed in attitude and people‟s safety 

concerns (p=0.006), with 44.4% of obstetricians/

gynaecologist, 33.3% of nurses, 51.5% of general 

practitioners, and 82.5% of others either strongly 

agreeing or agreeing that people have concerns 

about the vaccine‟s safety; whether the HPV 

vaccine may lead to an increase in risky sexual 

behaviour (p=0.03), with 22.6% of obstetricians/

gynaecologists, 18.5% of nurses, 47.5% of general 

practitioners, and 52.5% of others expressing being 

either ambivalent or agreeing.  

High cost and inadequate information were 

considered a handicap for advising on HPV 

vaccination, which differed per profession 

(p>0.001), with 75% of obstetricians believing that 

high cost would be an impediment. The majority of 

the healthcare workers (51.3%) reported that 

inadequate information on the HPV vaccine was a 

major barrier towards women receiving the 

vaccine. 

 

Another area of discord (p=0.03) was whether a 

well-informed child should be able to request the 

vaccination without parental consent or not, with 

79.8% of obstetricians/gynaecologists, 40.1% of 

nurses, 55% of general practitioners, and 25.1% of 

others agreeing.  

Table 7: Bivariate Analysis between HPV Vaccine Knowledge, Structural Problems and Attitude Against Out-

patient Practice Location 

Variable n % P Value 

How many types of HPV are there? Over 100 81.2%    p=0.2 

What types of HPV cause cervical cancer 

most? 

HPV 16 and HPV 

18 
85.20% p=0.2 

How many types of the HPV vaccine are 

available for cervical cancer prevention? 
2 vaccines 56.4%     p=0.06 

To which age group should the HPV 

vaccine should be given? 
10-30 y 70.10% p=0.6 

Both boys and girls should get HPV vaccine 

before he/she becomes sexually active 
Yes 69.80% p=0.04 

Can HPV vaccine be given to a sexually 

active girl? 
No 17.20% p=0.4 

Do girls/women need to be screened for 

HPV before getting vaccinated? 
Yes 59.90% p=0.06 

Can it be given to a woman already having 

an HPV infection? 
No 68.8%       p=0.1 

How many doses of the HPV vaccine are 

required for protection? 
3 80.20% p=0.9 

Is it safe to give HPV vaccine to HIV-

infected persons? 
Yes 73.10% p=0.04 

Attitude       

People are worried about vaccine safety? Agree 70.30% p=0.4 

The HPV vaccine can lead to an increase in 

risky sexual behaviour 
Agree 36.80% p=0.08 

Structural problems       

Communication between children and 

parents to get HPV vaccination might be a 

problem in Kenyan culture. 

Agree 81.40% p=0.4 

A well-informed child should be able to 

request vaccination without parental 

consent 

Agree 55.7% p=0.8 

What do you think will be the most 

important obstacle preventing you to 

receive/advice HPV vaccination? 

Inadequate infor-

mation 
55.7% p=0.2 

  Cost 35.2% p=0.8 

P-value for a chi-square test 
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There was a significant association with outpatient 

practice location and whether it is safe to give the 

HPV vaccine to HIV-infected people (p = 0.04), with 

60% of private practice offices, 77.6% of public 

health centres, 82.8% of hospital departments, and 

33.3% of “others” saying yes; whether both boys 

and girls should get HPV vaccine before he/she 

becomes sexually active (p = 0.04), with 66.7% of  

HCWs in private practice offices, 72.0% of  HCWs 

in public health centres, 72.4% of HCWs in hospital 

departments, and 50.0% in other locations agreeing 

that both boys and girls should have the HPV 

vaccine before he/she becomes sexually active.  

 

Discussion:  

To our knowledge, this is the first study examining 

knowledge across different medical professions in 

various settings. Our study showed that the 

divergence of knowledge of the HPV infection and 

vaccines among HCWs was high.  

 

Our survey highlighted some gaps in knowledge 

concerning the availability of the two HPV vaccines 

and the eligibility of the administration of the three-

dose HPV vaccine. General practitioners, nurses, 

and professionals who come under “other” 

categories were poorly informed about the 

availability of the two HPV vaccines. There was also 

some discrepancy in knowledge concerning whether 

the HPV vaccine should be administered before a 

person becomes sexually active, with a smaller 

percentage of nurses, general practitioners and 

HCWs than the “other” category answering that it 

should.   

 

Discrepant responses were observed in different 

outpatient settings, with HCWs from “other” 

locations disagreeing the most that the HPV vaccine 

should be administered before boys and girls 

become sexually active. Furthermore, a discrepancy 

was also found between gender, with a smaller 

percentage of male HCWs answering correctly that 

10-30 years is the age group that girls should be 

receiving the vaccine. The lack of adequate 

information reported by general practitioners has 

also been reported as a setback to promoting HPV 

uptake. 

 

Several studies have shown that existing national 

HPV education programs have led to improved 

awareness and knowledge of HPV infections among 

HCWs and the general public.17,18 This study has 

highlighted that Continued Medical Education (CME) 

and Continuing Nurse Education (CNE) programs 

are pivotal to strengthening cervical cancer 

screening programs by ensuring adequate 

knowledge concerning prior HPV screening and the 

age group to which the HPV vaccine should be 

administered.   

Our survey highlighted that the attitude was poor 

among HCWs, which can be interpreted as an 

indication of a poor incentivizing attitude to 

promote HPV vaccination uptake among HCW 

personnel. The concern that the HPV vaccine may 

lead to an increase in risky sexual behaviour is 

echoed across the spectrum of medical professions, 

with nurses, general practitioners, other medical 

professionals, and HCWs with less than eight years 

of experience expressing the greatest fear. This link 

established between HPV vaccination and 

promiscuity may constitute a considerable setback, 

as has been shown by other studies.19,20 

 

Significant statistical differences between HCWs‟ 

perception of people‟s safety concerns were also 

shared across the spectrum of medical professions, 

with a higher percentage of female HCWs being 

especially concerned. These findings also 

underscore the need to allay safety concerns in the 

general population which, along with one-third of 

HCWs expressing lack of information, may hamper 

initiatives to promote HPV vaccine uptake. A sub-

analysis study has also enabled us to identify the 

need for HCWs working in private practices to be 

updated on recent studies showing the 

immunogenicity and safety of the bivalent vaccines 

in HIV-positive women.21 

 

Studies have also shown that for the HPV 

vaccination to be generally accepted among women, 

healthcare workers need to have knowledge of the 

vaccine in order for them to advise women on the 

advantages of the vaccine.22  

 

This survey has also brought to the fore the need 

for enhanced communication between children and 

parents to obtain HPV vaccination in Kenyan 

culture. In light of this structural bottleneck 

qualitative, in-depth interviews are required to 

identify weaknesses and develop a more efficient 

HPV prevention communication strategy. 

 

Strengths and Limitations:  

This survey has the strengths of not only exploring 

knowledge and attitude across medical professions 

from different settings, but also exploring how 

knowledge differs by gender and work years. 

However, a limitation is that self-reported data to 

measure attitude may have been influenced by social 

desirability. In addition, given that attending the 

annual conference is not mandatory, the non-

randomly selected HCWs attending the conference 

may be better informed and more inclined to 

update their knowledge of HPV vaccination and 

cervical cancer prevention than HCWs who did not 

attend.  
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Conclusion:  

Overall, there was a divergence of knowledge of the 

eligibility of the three-dose HPV vaccine across the 

medical professions. This difference of knowledge 

was also significant when a sub-analysis was 

undertaken by gender, <8 years and ≥8 years of 

work experience, and workplace. A poor mean 

attitude score was yielded, with nurses and general 

practitioners expressing a higher level of concern 

about subsequent promiscuity following HPV 

vaccine uptake. HCWs were unanimous about their 

perception of safety as a major public concern. 

HCWs from private practices were the most 

concerned about the safety of the HPV vaccine in 

HIV-infected girls.  

 

There is an urgent need to bridge knowledge and 

divergence and to foster an attitude favourable to 

promoting HPV uptake. Given nurses‟ strategic 

position in public health, it is imperative that 

cervical cancer prevention becomes a significant 

component of continuing nurse education. The 

findings highlight the need to develop effective and 

possibly separate interventions for different medical 

professions, and possibly by gender, work practice 

and < 8 years and ≥8 years of work. An emphasis 

should be placed on how the HPV vaccine should 

be a crucial component of cervical cancer 

management in HPV naïve girls, HIV negative or HIV

-infected girls.   
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Introduction 

Mobile learning has become popular, with the 

ubiquitous nature of smartphones and tablets. The 

devices have become more efficient, convenient and 

affordable, and  they have greater connectivity.1 

With mobile technology Learning can happen 

anytime, anywhere, and just-in-time to maximise its 

effectiveness.3 Mobile technology gives education a 

more exciting shape, ensures broader access to 

higher education, and allows personal development 

and cultural enrichment.4  

 

Singapore has a high percentage of smartphone 

users per capita. It reached 4.65 million in 2020, 

which translates to 90 percent of its total 

population. Singapore has a mobile penetration rate 

of 159.1 percent, making it very attractive for 

mobile companies, with Apple being the market 

leader with approximately a third of the Singapore 

market share. There are now 11 telecommunication 

companies in the country, with Singtel, M1, and 

StarHub being the major players. Data is affordable, 

with island-wide coverage, and many companies 

offer lower cost and off-contract plans. The 

government has plans to operate 5G networks 

island-wide by 2021.5 Singaporeans are now using 

their smartphones for calling and messaging, social 

networking, work and school-related activities, and 

online transactions. 

 

Technologies have transformed higher education 

institutions into centres of collaborative inquiry and 

self-directed learning under the guidance of a 

facilitator.4 Teaching practices in higher education 

are more learner-centred, and the teacher‟s role 

has shifted from a source of knowledge to 

facilitator. It has accelerated the need for a re-

evaluation of the role of teaching and instruction 

and strategically planned faculty support.6 Learning 

and conceptual understanding improve when 

learners assume responsibility for their learning by 

being actively involved in the learning process. This 

change in pedagogy has increased learner motivation 

and overall learner satisfaction.7 Medical educators 

are also embracing the use of technology to equip 

medical students with the necessary tools to 

succeed as doctors. The Lee Kong Chian School of 

Medicine in Singapore has been providing their 

medical students with iPads, loaded with course 

content that has been developed by Imperial 

College, London, to prepare them for their team-

based learning sessions.8 During the Covid 

pandemic, medical education had to rely heavily on 

technology, with face-to-face teaching and clinical 

postings suspended.   

 

Mobile learning using portable electronic devices is 

transforming the healthcare environment. Health 

professionals, especially trainees and medical 

students in the clinical years, use them for 
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convenience and to improve efficiency in their work, 

as they can provide instant learning experience at 

the point of care. These devices allow easy access 

to a wide variety of educational resources to 

support learning in the clinical environment,10,11 

which are verified, evidence-based information, and 

up-to-date enhanced knowledge that will shape their 

clinical decisions. However, they will have to follow 

existing guidelines and respect patients‟ acceptance 

and privacy when they decide to use their mobile 

devices in the clinical setting.12 

  

Recent studies have shown the effectiveness of using 

mobile technology in healthcare. Lall and colleagues 

indicated that mobile learning can play a significant 

role in medical and nursing education as learners are 

familiar with their devices and can personalise them 

towards their learning needs.13 Yap underlined that, 

with the growing use of smartphones, mobile apps 

could potentially be used as a platform to train 

pharmacy students for clinical practice 14 Chang et 

al. showed that resident physicians in resource-

limited settings effectively used smartphones loaded 

with point-of-care tools for accessing medical 

information at the bedside and for self-directed 

learning.15 In another review, O‟Donovan et al. 

showed that mobile learning was a promising tool 

for educating and training community healthcare 

professionals in developing countries.16 

 

The literature has identified the following key 

factors for the success of mobile learning:17 

 The pedagogical integration of the technology 

into the course assessment. 

 Teacher modelling of the pedagogical use of the 

tools. 

 The need for regular formative feedback from 

teachers to learners. 

The appropriate choice of mobile devices and 

software to support the pedagogical model 

underlying the course. 

 

Lundin and colleagues suggested that universities 

integrate learners‟ own mobile technology which 

they use daily to create social interactions, a 

collaboration between peers, sharing experiences, 

and improvements in knowledge into their 

educational activities.18 Mobile learning using 

technology that is widely available and familiar 

facilitates its acceptance by learners. Research has 

shown that, in Singapore, mobile learning in higher 

education, combined with social media and other 

educational tools that have been effectively 

integrated into their course design, has greatly 

enriched learners' experience and produced 

valuable learning outcomes.19,20  

 

Mobile learning and blended learning allow for the 

combination of hands-on, skills-based training, as 

well as self-directed, knowledge-based learning. 

Tudor Car and colleagues reported that mobile 

learning may promote better engagement of 

learners and enable easy, on-the-go access to 

education.21 The use of mobile learning in schools in 

Singapore is well researched and documented.22 

Despite a growing trend where education 

authorities mandate teachers to apply modern 

digital technology in teaching programmes, research 

has shown that teachers may not be compliant 

unless they can see the value of mobile technology 

and are confident and competent to use them 

effectively in their teaching practice. Teacher 

educators should inculcate positive attitudes 

towards technology in their training programmes 

and encourage pre-service teachers to harness them 

in their classrooms.23 Overall, mobile learning has 

much to offer, especially when learning content is 

designed to work on any device.24 

 

The current body of knowledge provides the 

conceptual framework that mobile learning is 

effective and an efficient means of delivering health 

professional education. In order to maximise the 

role of mobile learning in health professional 

education, we will need to understand and 

overcome the gaps in knowledge that support or 

impede its implementation and use. This research 

will determine the perception, acceptance, and 

competencies of teachers and learners and the 

critical success factors of mobile learning in health 

professional education in Singapore.  

 

Aim 

The aim of this study is to explore the attitudes of 

healthcare professionals towards the use of mobile 

technology in their graduate and post-graduate 

education in Singapore. The results of this survey 

help to guide the planning of mobile learning in 

health professional education in Singapore.  

 

Methods 

Participants 

Healthcare professionals, consisting of doctors, 

nurses, and allied health professionals, at the Khoo 

Teck Puat Hospital, a regional public hospital in 

Singapore, were invited to participate in the study 

from 1 September 2015 to 31 July 2016. One 

hundred and thirty-three participants were 

recruited through a purposive and convenience 

sampling approach, including snowball sampling. 

Informed consent was obtained from all participants. 

They were informed that their contributions in the 

study were entirely voluntary and their responses 

were confidential. The questionnaire was 

administered online using Google Forms. 

 

Ethics approval was obtained from the hospital‟s 

Ethics Review Board.  
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Questionnaire Development 

The items included in the survey were adopted 

from prior literature but adapted to the context of 

mobile learning in healthcare professional education. 

From our literature review, there was no prior 

validated instrument to evaluate the perception 

amongst healthcare professionals on mobile 

learning.  

 

A test was conducted to assess the content validity 

of the initial questionnaire. A total of 30 health 

professional students were invited to do a pilot 

questionnaire, and their feedback was solicited. The 

questionnaire was refined based on their comments, 

sentences were rephrased, and ambiguous questions 

were eliminated.  

 

The final version of the questionnaire comprised 26 

items. The first four items represented demographic 

data, and 21 items pertained to themes on mobile 

device use and learning. The themes were 1) the 

utility of mobile device (two questions), 2) 

participation in learning with the use of a mobile 

device (four questions), 3) ease of learning with the 

use of a mobile device (four questions), 4) 

knowledge of online learning (three questions), 5) 

professional use of a mobile device (two questions) 

6) assessment of learning through mobile devices 

(three questions), and 7) future use of mobile 

learning (three questions). The final question was an 

optional, open-ended question to poll respondents.  

 

Questions under themes 1) and 7) were multiple-

choice questions. Questions under themes 2) to 6) 

were a five-point Likert scale, with “1” = strongly 

disagree, “2” = disagree, “3” = neither agree nor 

disagree, “4” = agree, and “5” = strongly agree.  

 

Statistical Analysis 

Descriptive analyses were done to report the 

demographic information and frequencies of 

variables. The relationships between demographics 

and the questions were examined using independent 

t-tests and one-way analysis of variance (ANOVA) 

tests. Cronbach‟s alpha reliability statistics were 

performed for questions within the themes. Stata 

v16 was used for the data analysis, and statistical 

significance was set at 0.05.  

 

Results 

The mean age of the 133 respondents was 33.6 ± 

years  9.9 (range 21 – 74). There were 97 females 

(72.9%), and 70 (52.6%) respondents were nurses. 

The majority of the respondents did ward-based 

work. The breakdown of the professions and the 

locations where respondents worked can be seen in 

Table 1.  

 

Figure 1 shows that the majority of the respondents 

utilised their mobile devices for a variety of internet

-related activities, such as accessing the internet 

(90.9%), looking up information (85.0%), accessing a 

social networking site (80.5%), and sending an email 

(77.4%). Comparatively, Figure 2 shows that a lower 

proportion of respondents felt that learners used 

their mobile devices to look up information (76.7%), 

engage in social networking (69.2%), and 

communicate with peers and teachers (67.7%).  

Profession 

Medical (n=30, 23%) 

Allied Health (n=27, 20%) 

Nursing (n=70, 53%) 

Educator (n=6, 4%) 

Workplace (more than 

one place) 

Ward (n=85) 

Clinic (n=34) 

Theatre (n=20) 

Field (n=15) 

Classroom (n=9) 

Table 1: Demographic information of participants 

Medical Education 
DAUIN 20220200 

http://www.wjmer.co.uk/


24 

 WJMER, Volume 28, Issue 1, 2022 www.wjmer.co.uk                  Doctors Academy 

World Journal of Medical Education and Research: 

An Official Publication of the Education and Research Division of Doctors Academy 

Clinical Audit  
DAUIN 20150071 

Figure 1: Activities participants performed on a mobile device in the past week 

Figure 2: Activities performed by learners on their mobile devices  

All dimensions received a majority average percent 

positive dimension score. The ease of learning on 

mobile devices ranked the highest (75.7%), followed 

by knowledge of mobile learning (71.7%), assessment 

of learning through mobile devices (71.5%), 

professional usage of mobile learning (66.9%), and, 

finally, participation in learning with the use of 

mobile devices ranking last (66.6%) (Table 2). There 

is strong internal consistency for the use of mobile 

devices for the various activities in mobile learning 

(Cronbach Alpha >0.8). However, the respondents‟ 

perception of mobile learning use in the clinical 

setting and health professional education had low 

internal consistency (Cronbach Alpha approx. 0.5). 

Therefore, the general perception of the use of 

mobile learning is acceptable amongst the 

respondents but less so for formal professional 

education, especially in the clinical setting.  
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Dimension 

Positive 

response 

rate 

Mean ± SD 
Cronbach 

Alpha 

Participation 

  

7. Learners would be more likely to participate in teaching sessions if 

they could use their mobiles devices 

 

9. My healthcare learners would be more likely to participate in learning 

sessions if they could do so through their mobile devices 

 

10. Learners would be more engaged if they could communicate through 

their mobile devices 

 

15. Learners should be able to participate in online discussions from their 

mobile devices 

66.6% 

  

61.7% 

  

  

67.8% 

   

  

65.4% 

  

  

71.4%  

  

 

 

3.7 ± 0.95 

  

  

3.8 ± 0.89 

  

   

3.8 ± 0.93 

  

  

4.0 ± 0.86 

  

0.8834 

  

  

Ease of Learning 

  

8. Learners would better manage learning time if they could access mate-

rials anytime, anywhere on their mobile devices 

  

12. Learners should be able to easily view educational resources, course 

content and practice skills on their mobile devices 

  

18. I believe using mobile applications for learning would benefit 

healthcare learners 

  

19. I think learners would be more motivated to learn if they could use 

mobile devices 

75.7% 

  

76.7% 

  
   

85.7% 

  

  

 76% 

  

  

64.2% 

  

  

4.1 ± 0.88 

  
   

4.2 ± 0.81 

   

  

4.0 ± 0.86 

  

  

3.8 ± 0.93 

0.8522 

Knowledge 

  

16. Learners know how to use a mobile application designed for health 

care learners 

 

20. I would like to learn more about incorporating mobile learning in my 

teaching practice 

 

22. I am aware of the potential of mobile technology for health profession 

education. 

71.7% 

  

67.7% 

  

  

69.2% 

  

  

78.2% 

  

  

  

3.9 ± 0.82 

  

  

4.0 ± 0.91 

  

  

4.0 ± 0.73 

  

0.8090 

Professional Use 

 

11. Mobile learning should be incorporated into health care education 

  

21. I find it acceptable to use medically related mobile phone applications 

or internet sites when attending to patients. 

66.9% 

  

 

70.7% 

  

  

63.1%  

  

  

 

3.9 ± 0.88 

  

  

3.7 ± 1.01 

0.5803 

Assessment 

  

13. Healthcare learners should be able to access Learning Management 

Systems (e.g. Blackboard) in a mobile format on their devices 

  

14. Learners should be able to perform assessment on their mobile   

devices 

  

17. It would be easier for learners to complete their assessment if they 

could use their mobile devices  

71.5% 

  

76% 
  

   

70.7% 

  

  

67.7% 

  

  

4.0 ± 0.88 
  

   

3.9 ± 0.89 

  

  

3.9 ± 0.79 

0.8193 

Table 2: Participants‟ responses towards mobile learning (n=133)  
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Regarding differences in responses by gender, the 

data showed statistically significant differences in 

most of the questions, with males scoring higher. 

The use of mobile devices for assessment in learning 

was statistically significant in all questions in the 

assessment dimension among all groups (p<0.05). 

Statistically significant differences from different 

professions were only seen in the areas pertaining 

to ease of access to resources, learning activities, 

and assessment. Overall, the younger respondents 

(under 30s group) had statistically significant lower 

mean scores in most questions except for some 

questions pertaining to participation, ease of 

learning, knowledge, and professional use. 

 

Most respondents (80.8%) felt that mobile 

technology should be integrated into pre-clinical 

learning techniques as students would be able to 

learn at their own pace (Figure 3). 

 

When asked about their attitudes towards 

incorporating mobile learning into their teaching 

(Question 25), 66.9% felt that they would be able to 

effectively incorporate mobile learning into their 

clinical practice, while 23.3% felt that they would be 

able to effectively incorporate mobile learning into 

their teaching. However, a lower proportion of 

respondents felt comfortable in designing mobile 

learning activities where, at best, only 60.9% felt 

comfortable using proper instructional techniques 

(Figure 4). 

 

Figure 3: Reasons for integration of mobile technology into pre-clinical learning techniques 

Figure 4: Considerations when designing mobile learning activities  
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Discussion 

 

Mobile Technology Use for Learning 

This is the first study conducted in Singapore with 

healthcare professionals about mobile technology 

use in education. Our data showed that healthcare 

professionals use mobile technology heavily for 

various activities, such as surfing the internet, social 

media use, email, searching information, digital 

reminders, using a mobile app, and interacting with 

others through a mobile device. In terms of using 

mobile technology for learning, learners are doing 

the following activities on mobile devices: looking up 

information, social networking, interacting with 

others, reading learning resources, downloading 

learning apps, and accessing learning systems and 

study aids.  

 

The majority of participants are aware of the 

potential of mobile technology in healthcare 

education and perceive that mobile technology can 

improve learning and participation in learning. The 

majority think it is acceptable to use mobile devices 

when attending to patients and that they should be 

incorporated into clinical care. In addition, mobile 

technology should be used for assessment purposes.  

 

Gender and Mobile Technology Use 

Our data showed a significant discrepancy between 

female and male healthcare professionals in mobile 

learning. Overall, male healthcare professionals 

scored statistically higher average scores in 

advocating the use of mobile technology for learning 

(Q7, 15) and clinical care (Q11), estimating the 

advantages of mobile learning (Q8, 12, 18), learners‟ 

knowledge in mobile technology and learning (Q16, 

20), and using mobile technology for assessment 

(Q13, 14, 17). The mobile gender gap has been well 

established and reported in international non-

government organisations such as the Role of 

Education and Skills in Bridging the Digital Gender 

Divide – Evidence from APEC Economies, as well as the 

annual report for the Mobile Gender Gap by GSMA. 

For example, men in nearly all Asia-Pacific Economic 

Cooperation (APEC) economies used mobile 

technology more than women and have more skills 

and confidence in using digital technologies. Gender 

differences are observed in digital technology 

access, use and affordability, as well as socio-cultural 

norms. For our participants – healthcare 

professionals in Singapore - it is less of a problem 

for access, use, and affordability for these digital 

devices. We speculate that socio-cultural norms 

play a more prominent role. Men in general have 

been playing a more active role in digital 

transformation than women. In the Singapore 

healthcare system, all the Chief Information 

Technology Officers (CITO) have been males.    

Age and Mobile Technology Use  

Age has been an important factor in mobile 

technology use for learning. We categorised 

participants into younger or older than 30 years. A 

higher percentage of the older group (>30 years 

old) supports mobile technology use for learning 

when questioned about the use of mobile 

technology to participate in online teaching or 

discussion. A similar response was observed when 

questioned whether mobile technology made 

learning easily accessible and gave learners 

ownership. The older group with higher knowledge 

in using mobile technology in teaching advocates to 

integrate mobile technology for learning and 

assessment.  

 

Profession and Mobile Learning  

We surveyed doctors, nurses, allied health 

professionals and education administrators. A higher 

percentage of doctors favour mobile technology use 

in the following areas such as using mobile 

technology to deliver learning contents so learners 

can easily access this information, using mobile 

technology for learners to access online learning 

materials and to complete the assessments. For 

other areas, we did not observe differences among 

the different healthcare professions.  

 

Conclusions 

Similar to the other developed countries, mobile 

technology has been heavily used in healthcare 

professional education in Singapore. Most educators 

recognise the potential of mobile learning, despite 

the differences we observed in gender, age and 

profession. Future research should focus on 

identifying strategies to promote mobile learning 

among learners and faculty development efforts to 

get faculty members ready for planning and 

delivering mobile learning.  
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Introduction 

The pandemic caused by coronavirus disease 2019 

(COVID-19) has led to a large number of critical 

care admissions worldwide. Whilst severe 

respiratory failure is by far the most common 

reason for admission to a critical care facility, as the 

pandemic has evolved, clinicians‟ understanding of 

the multisystemic nature of severe COVID-19 has 

become increasingly apparent. 

 

The cardiac manifestations of COVID-19 are varied. 

Of hospitalised patients, a quarter have raised 

troponin assays on admission, with worse 

associated outcomes.1 Early case reports detailed 

young patients developing a phenotype of illness 

similar to viral myocarditis, with preceding 

gastrointestinal symptoms followed by severe left 

sided ventricular failure and inotrop dependence. 

Other reported manifestations include ischaemia, 

arrythmias and, rarely, pericardial disease including 

tamponade. 

However, the cardiac phenomena probably most 

familiar to intensive care physicians are the twin 

problems of raised pulmonary pressures and RV 

failure. Such is the prevalence amongst COVID-19 

patients that recognition and treatment of these 

issue have evolved significantly. Echocardiography is 

now a routine investigation for those with critical 

care COVID-19. Treatments to reduce pulmonary 

vascular resistance such as sildenafil and prostanoids 

are now commonplace and the impact on the right 

ventricle (RV) from PEEP and vasopressors is 

increasing considered.  

 

Despite this the prevalence and pattern of cardiac 

abnormalities in intensive care patients are not well 

documented. Studies in hospitalised COVID-19 

patients have found that RV failure is common and 

associated with increased mortality.2 Fewer studies 

have been conducted in the critical care setting. 

Given the greater severity of illness and use of 

mechanical ventilation, it is likely that abnormalities 
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Abstract 

The coronavirus disease 2019 (COVID-19) pandemic has led to a significant number of 

critical care admissions worldwide, and the cardiac complications of severe disease are 

increasingly recognised. We reviewed the bedside transthoracic echocardiogram results of 

all patients admitted to our intensive care facility between March and May 2020. 

All patients admitted to our intensive care unit who received an echocardiogram were 

included in the study. Scans were performed by experienced sonographers according to 

the guidelines of the British Society of Echocardiography. Demographic characteristics, 

ventilation settings during the echocardiogram, and patient outcomes, such as the need for 

mechanical ventilation and survival data, were also recorded. 

Of the 40 patients included (mean age 58.1±9.3, 31 male), significant left ventricle (LV) 

dysfunction was only seen in 7.5% of patients (n=3). However, right ventricle (RV) 

dysfunction was highly prevalent and observed in 55.0% (n=22), with RV dilation seen in 

33% (n=12). RV systolic pressures consistent with at least an intermediate probability of 

pulmonary hypertension were observed in 47.5% (n=19). 

RV dysfunction and raised pulmonary pressures are common in COVID-19 patients in 

intensive care, with relative LV sparing. Intensivists managing coronavirus patients should 

obtain prompt echocardiograms to help identify right-sided dysfunction early and tailor 

management to protect the RV. 
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are higher in this cohort of patients. One study of 

52 intensive care patients found significant 

abnormalities during echocardiography.3 However, 

given the small size of studies in this area, further 

research clarifying the extent and degree of cardiac 

dysfunction is warranted. 

 

The aim of our study was to retrospectively review 

the echocardiogram results of patients admitted to 

Croydon‟s Intensive Care Unit during the first wave 

(between March and May 2020).  

 

Methods 

All patients admitted to the ICU (and its satellite 

units) with a positive SARS-CoV-2 polymerase chain 

reaction test (from a nasopharyngeal swab) between 

March 2020 and May 2020 were included in the 

study. Details of patients were obtained from the 

database used to inform the Intensive Care National 

Audit & Research Centre (ICNARC) audits. Patients 

were included in the study if they had a 

transthoracic echocardiogram (TTE) performed 

during their Intensive Care Unit (ICU) admission.  

 

All TTEs were performed according to the British 

Society of Echocardiography (BSE) COVID-19 

guidelines, with Level 1 scans performed. The scans 

were performed by a group of experienced BSE-

accredited sonographers who were equipped with 

full personal protective equipment (PPE) including 

visors, FFP masks, gloves, and gowns. All scans were 

performed in the supine position. Left ventricular 

ejection fraction (LVEF) was calculated using the 

biplane Simpson‟s method. Echocardiographic 

assessment was performed according to the 

minimum data set for BSE scans. 

 

In addition, electronic medical records were 

accessed and data extracted from them. Details 

obtained included basic demographic data, BMI, 

ethnicity, and comorbidities. Patient outcomes, such 

as the need for mechanical ventilation or filtration, 

as well as survival and discharge from the ICU at 28 

days, were recorded. The hospital database was also 

accessed to explore whether patients had had 

previous echocardiograms prior to their admission. 

Ventilation details were also obtained from the 

records, where they were updated hourly. 

 

The study was ethically approved by the Health 

Research Authority (REC: 21/HRA/2010), and 

informed consent was not considered necessary as 

the data had already been collected as part of 

patient care. 

 

Statistics 

Data were reported as mean (+-SD), unless 

nonparametric in which case they were expressed as 

median (+- IQR). Proportions were compared using the 

Chi-squared test (Fisher’s exact), and values in two 

groups were compared using the Student’s t-test, with 

statistical significance set as p<0.05 (two-sided value). 

 

Results  

Seventy-three patients were admitted to the unit 

over the observed period, and their clinical 

characteristics are summarised in Table 1. Of these 

patients, 40 received an echocardiogram during 

their intensive care admission (mean age 58.1±9.3, 

31 male). 

 

Patients who did not receive an echocardiogram 

during their admission were of similar age and BMI 

to those who did. Pre-existing comorbidities were 

common in both groups, with hypertension and 

obesity being the most prevalent. Significant 

differences were seen in the outcomes amongst the 

two groups, particularly in regards to mortality. 

Patients who did not receive an echocardiogram 

were less likely to survive ICU admission (p=0.04), 

and the time between ICU admission and death was 

significantly shorter (p<0.0001). 
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Characteristic Echo in ICU No echo in ICU 

Demographics     

Number (n=) 40 33 

Age (years) (mean, (±SD) 58.1 (±9.3) 58.4 (±9.4) 

BMI (kg/m2) 30.1 (±5.2) 33.2 (±8.9) 

Co-morbidities     

No co-morbidity 5 (12.5%) 2 (6.1%) 

HTN 20 (50.0%) 19 (57.6%) 

DM 13 (32.5%) 15 (45.5%) 

Obesity 17 (42.5%) 18 (54.5%) 

CKD 3 (7.5%) 0 (0%) 

IHD 3 (7.5%) 0 (0%) 

COPD 1 (2.5%) 0 (0%) 

Outcomes     

Mechanically ventilated 39 (97.5%) 33 (100%) 

Renal replacement therapy 31 (77.5%) 12 (36.4%) 

Survived 28 days 16 (40.0%) 6 (18.2%) 

Survived ICU admission 17 (42.5%) 6 (18.2%) 

Days from ICU admission to death 

(median, ±IQR) 
16.0  (±15.0) 5.0 (±4.0) 

Discharged 28 days 6 (15.0%) 4 (12.1%) 

BMI: Body Mass Index; HTN: Hypertension; CKD: Chronic Kidney Disease; IHD: Ischaemic Heart 

Disease; COPD: Chronic Obstructive Pulmonary Disease 

Table 1: Characteristics of the First Wave COVID-19 Cohort 

Echocardiography data for the cohort are shown in Table 2. The majority of patients were invasively 

ventilated at the time of echocardiography (n=37, 92.5%).  

 

Left ventricle 

Overall, the majority of patients in the study did not have observable LV dysfunction. Significant LV 

dysfunction (severe or moderate) was seen in only three (7.5%) of our patients. Furthermore, LV regional wall 

motion abnormalities were rare and seen only in a single patient (2.5%). 
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Characteristic Number Percentage 

Left ventricle     

LV impairment   

Normal 

(LVEF≥55%) 
35 87.5% 

Borderline 

(LVEF50-<55%) 
2 5.0% 

Moderate 

(LVEF35-≤50%) 
2 5.0% 

Severe 

(LVEF≤35%) 
1 2.5% 

Regional wall motion abnormalities 1 2.5%  

Right ventricle     

RV dilation 12 30.0% 

RV dysfunction 22 55.0% 

TAPSE   

Mean TAPSE (±SD) 17.2 mm (±3.7) 

TAPSE <17mm 9 22.5% 

RV systolic pressure (from TR max)   

Mean RSVP (±SD) 35.4 mmHg (±15.0) 

No TR jet 6 15.0% 

Low RVSP/no TR jet 

(TRmax ≤ 2.8m/s or ≤31.4mmHg) 
15 37.5% 

Medium RVSP 

(TRmax 2.8-≤3.4m/s or 31.4-≤46.2 mmHg) 
10 25% 

High RVSP 

(TRmax >3.4m/s or >46.2mmHg)  
9 22.5% 

Other 

Pericardial effusion 1 2.5% 

LV: Left Ventricle; RV: Right Ventricle; TAPSE: Tricuspid Annular Plane Excursion; TR: Tricuspid 

Regurgitation; RVSP: Right Ventricular Systolic Pressure 

 
Table 2: Echocardiogram Results of COVID-19 Cohort  

Right Ventricle 

RV abnormalities were highly prevalent in the study. 

Approximately 30% (n=12) of patients were 

observed to have a dilated RV on their initial 

echocardiogram. RV dysfunction was observed over 

half of the cohort (n=22, 55.0%). The high 

prevalence of RV dysfunction was also illustrated by 

the Tricuspid Annular Plane Excursion (TAPSE) 

findings, an established marker of RV systolic 

function. The mean TAPSE was only 17.2mm, with 

values less than 17mm signifying RV impairment. 

RV pressures were also elevated in the cohort. RV 

pressures were calculated using the modified 

Bernouli equation to relate the maximum velocity of 

the TR jet to the pressure gradient in the RV.4 The 

gold standard diagnosis of pulmonary hypertension 

is via right-heart catheter, but echocardiography 

provides a useful noninvasive marker of the 

likelihood of raised  pulmonary pressures.5 

 

The mean RVSP was 35.4mmHg. A total of 47.5% of 

patients had estimated pressures of greater 

suggesting at least an intermediate risk of pulmonary 
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hypertension (TRmax >2.8m/s, RSVP >31.4mmHg). 

Nine of the 40 patients (22.5%) had observable RV 

pressures consistent with a high probability of 

pulmonary hypertension (TRmax >3.4m/s, RVSP 

>46.2mmHg). 

 

Associations 

RV dysfunction was not associated with lower 

survival rates (p=0.35) or reduced survival time on 

intensive care (p=0.49) in the study. 

 

Similarly, elevated RVSPs were not associated with 

lower intensive care survival (>46.2mmHg, p=0.16; 

>31.4mmHg, p=0.99). No correlations were 

observed between RVSP values and PEEP (p=0.65, 

r=0.09), age (p=0.30, r=0.28) or BMI (p=0.58, 

r=0.10).  

 

Discussion 

The results of this simple study largely confirm what 

clinicians have already surmised from experienced 

gained working in critical care units caring for 

COVID-19 patients.  

 

First, the burden of COVID-19 critical illness 

appears to be minimal on LV for the majority of 

patients. Our study illustrated that a relatively small 

proportion of patients had moderate to severe LV 

impairment as measured by ejection fraction. There 

are, of course, multiple caveats to this finding in our 

study. The concomitant use of vasopressors and 

inotropes was not measured in the study and, given 

that most patients would have been on at least 

noradrenaline infusions, this may have augmented 

the LV ejection fraction. It is worth pointing out this 

is a common issue experienced during critical care 

echocardiography, but it still certainly suggests 

significant LV impairment is only seen in a minority 

of patients. 

 

Conversely, the impact on the RV is significant and 

highly prevalent. Features in keeping with elevated 

RV pressures were seen in almost half of our 

patients, with a quarter automatically having a high 

probability of pulmonary hypertension based on 

their RVSP values alone. The issues, however, with 

echocardiographic RV pressure measurement are 

myriad. RVSP measurement relies on obtaining the 

maximum velocity of the tricuspid regurgitant main 

jet (TRmax), and this value is subsequently squared 

and then multiplied, significantly enhancing the 

capacity for error. Furthermore, the association 

between TRmax and RVSP with free-flowing TR is 

poor. An absent TR jet does not even exclude 

raisedpressures.4 Beyond this, the potential for 

confounders preventing the ascertainment of true 

RSVP values in critical care is huge. Varying driving 

pressures, positive-end expiratory pressures (PEEP), 

and multiagent vasopressor or inotrope use will 

undoubtedly influence RVSP. Furthermore, the 

mode of mechanical ventilation is likely to be a 

significant factor affecting RVSP, and there will be 

intrathoracic pressures differences between fully 

paralysed, mandatory-ventilated patients, and those 

with positive pressure-assisted spontaneous 

triggered breathing, even for the equivalent driving 

pressures and PEEPs. 

 

However, while RVSP values obtained from 

echocardiography must be treated with caution, 

they still hold significant value in this population. 

The definitive investigation for pulmonary 

hypertension - pulmonary artery catheters (PAC) - 

have largely fallen out of favour in UK ICUs due to 

their high complication rate and a lack of evidence 

they improve patient care, even in units familiar 

them.6 Notwithstanding the overall move away from 

PACs in critical care, their widespread use during 

the pandemic is clearly not feasible or desirable. 

Thus, for all its flaws, echocardiography remains the 

most useful modality in assessing the prevalence of 

pulmonary hypertension in the COVID-19 critical 

care cohort, and our study shows it highly 

prevalent. 

 

Furthermore, this study also illustrates that RV 

dysfunction is also very common, seen in 55% of 

our patients. Whilst this represents a significant 

percentage of patients, the true proportion may in 

fact be higher. Echocardiograms were only 

performed in 40 of the 73 patients and, in large part, 

this was due to the fact that these patients died 

early in their admission before intensive care 

echocardiography was performed and spent many 

hours proned. Thus, it is probable the true burden 

of RV dysfunction may be somewhat higher. 

 

It is worth highlighting that the number of patients 

from this cohort who did not have an 

echocardiogram is a significant limitation of this 

study. The retrospective nature of the project may 

have also led to a lack of consistency in the protocol 

used to obtain the images. An important additional 

point is that, as a single centre study with a 

disproportionately comorbid population, our 

findings may not be fully representative of ICU 

patients with COVID-19 nationwide. Overall, 

despite its limitations, this study has clearly 

demonstrated that RV dysfunction and pulmonary 

hypertension are extremely common features of 

COVID-19 critical illness, which is consistent with 

previous studies.3  

 

In itself, recognition that around half of these 

patients have RV dysfunction and/or pulmonary 

hypertension is of huge clinical importance. A 

comprehensive discussion about management of 

right heart failure in critical care is beyond the 
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scope of this article, but what it does suggest is 

there is an important subset of COVID-19 patients 

for whom concern for the RV should be at the very 

centre of their care. On the most basic level, this 

should involve close monitoring of central venous 

pressure (CVP) trends, an accessible marker of RV 

preload. The process of PEEP titration should not 

solely focus on oxygenation and recruitment but 

consider the impact on RV, with a precipitous CVP 

rise in this context likely reflecting the right heart‟s 

inability to deal with this additional afterload. 

Furthermore, the choice of vasopressor agent 

should reflect a strategy designed to minimise any 

increase in pulmonary vascular resistance (PVR) 

whilst preserving perfusion pressures, with the early 

introduct ion of  vasopress in ,  use  of 

phosphodiesterase inhibitors and reasonable limits 

on noradrenaline where possible. It is crucial to 

recognise that progressive multi-organ dysfunction 

(rising lactates, oligo-anuria and hepatic dysfunction) 

in the context of a known failing RV may be far 

worsened by liberal fluid administration and 

increasing noradrenaline. Alternatively, aggressive 

fluid removal and reducing pulmonary pressures 

may provide a solution to this notorious „cycle of 

death‟. RV failure in critical illness is extremely 

challenging to treat but the path towards improving 

its treatment, and better patient outcomes most 

likely starts with prompt recognition of the 

problem. 
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Abstract 

Objectives: To investigate the perceptions and preferences of medical trainees on the 

choice of formal learning modalities during the COVID pandemic in a district general 

hospital. 

Methods: We performed a retrospective analysis in the form of a cross-sectional survey 

sent out to trainees of all grades working at Mid Yorkshire NHS Trust, United Kingdom in 

January 2022. The survey was carried out virtually using an online platform. Participants 

were given the option to rate each question regarding both learning modalities using a 5-

point Likert scale (1=strongly disagree to 5=strongly agree). 

Results: A total of 42 responses were included. Twenty-seven (64.3%) trainees preferred 

face-to-face teaching over online teaching. Thirty-two (76.2%) trainees felt motivated to 

attend face-to-face teaching, whilst only 26 (61.9%) trainees agreed same for online 

teaching. Almost double number of trainees (33; 78.6%) believed that face-to-face teaching 

is often stimulating, satisfying and enjoyable compared to online teaching.   

Conclusion: This survey confirmed that face-to-face teaching emerged as the preferred 

choice of formal learning modality in our hospital. A hybrid model of teaching for 

postgraduate doctors would be ideal.  
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Introduction: 

The COVID-19 pandemic has had a drastic influence 

on medical education with more emphasis on online 

education.1 Online platforms such as Microsoft 

Teams and Zoom have replaced face-to-face 

teaching as formal learning modalities. 

 

Ongoing regular teaching is vital for doctors in 

training continued professional development 

promotes high quality, evidence-based patient care 

and is an important feature of the GMC‟s Good 

Medical Practice.2 During the pandemic there was a 

need for ongoing medical education as new 

treatments emerged for the SARS-CoV-2 virus and 

new guidelines were formulated. This was on top of 

their regular education and training requirements. 

However, due to social distancing and other 

preventive measures, classroom-style face-to-face 

teaching was disrupted3   and was replaced by online 

teaching for the safety of trainee doctors 

throughout the NHS. There is data available on 

efficiency of online teaching at undergraduate level 

during the pandemic,1,4 but that at postgraduate 

level for doctors is still emerging.  

The purpose of this study was to establish the 

perceptions of doctors in training about their 

preferences between online and face-to-face 

teaching and a comparison of various aspects of 

both modalities from a trainee standpoint.  

 

Material and Methods 

This was a retrospective analysis in the form of an 

online cross-sectional survey sent out to trainees of 

all grades working at Mid Yorkshire Hospitals NHS 

Trust, United Kingdom in January 2022. The survey 

was carried out virtually using an online platform 

called Survey Planet. The survey was sent to trainee 

doctors via email and WhatsApp. Microsoft Excel 

2016 was used to formulate tables and graphs.  

 

The questionnaire had 19 items. DREEM5 

questionnaire was used to formulate some 

questions whereas in other questions participants 

were given the option to rate each question/

statement regarding both learning modalities using a 

scale of 1 to 5 (1=strongly disagree to 5=strongly 

agree).  
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The questions of motivation, stimulation, 

opportunities to ask questions, concentration and 

tendency to remember learning points were asked 

separately for each learning modality for 

comparison purposes. 

 

Results 

The inclusion criteria were trainees of all grades of 

internal medicine and its subspecialties. These 

trainees had experienced disruptions caused by the 

COVID-19 pandemic to their postgraduate 

education. The trainees of specialties other than 

medicine and its subspecialties were excluded from 

the survey.    

 

The online survey was sent to a total of 60 doctors 

(see Figure 1) out of which 42 responded (response 

rate 70%). Out of the 42 responses, most were 

from the group of internal medicine trainees (n=13; 

31%). Trust grade doctors and foundation trainees 

had similar numbers (n=11; 26%) and least 

responses were from higher specialty group (n=7; 

17%). 

 

Overall, a majority of the trainees favoured face-to-

face teaching (see Figure 4) as a better teaching 

modality (n=27; 64.3%). However, an overwhelming 

majority favoured online teaching (see Figure 2.5) as 

an easier modality to attend (n=35; 83.33%). 

 

Experiences of both modalities that were assessed 

in a Likert-scale from 1 to 5 (1 strongly disagree, 5 

strongly agree) included motivation to attendance, 

stimulation, getting opportunities to ask questions, 

tendency to remember learning points in relevant 

clinical scenarios at work and concentration (see 

Tables 1 and 2).  

 

Thirty-two (76.2%) trainees felt motivated to attend 

face-to-face teaching whilst only 26 (61.9%) trainees 

agreed the same for online teaching. Almost double 

the number of trainees (33; 78.6%) believed that 

face-to-face teaching is often stimulating compared 

to online teaching. The number of trainees who 

thought it was easier to ask questions in online 

teaching was higher (n=35; 83%) compared to face-

to-face teaching. Almost similar number of trainees 

thought that in both online and face-to-face teaching 

they tend to remember learning points relevant to 

clinical scenarios (n=31 face-to-face; n=28 online). 

Similarly, when assessed for better concentration 

there was no clear preference with 30 trainees 

favouring online teaching and 27 favouring face-to-

face teaching (see Figure 2).  

 

One Likert-scale statement particular to online 

teaching assessed IT connectivity issues to which 16 

trainees (38%) marked that they have had 

connectivity issues. The commonest online platform 

used was Microsoft Teams (see Figure 3) and use of 

multiple devices (n=24; 57%) for online access was 

the commonest amongst trainees.  

 
 

 
Figure 1 Various training grades of survey responders 
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  Strongly 

disagree 
Disagree Neither Agree 

Strongly 

Agree 

Motivation 1 5 10 20 6 

Stimulating 0 5 20 14 3 

Effective 4 4 9 27 1 

Questions 1 2 4 29 6 

Remember learning points 1 4 9 27 1 

Table 1: Trainees’ views towards online learning 

  
Strongly  

disagree 
Disagree Neither Agree 

Strongly 

Agree 

Motivation 1 3 4 24 8 

Stimulating 2 2 6 19 14 

Effective 0 1 9 21 11 

Questions 0 8 9 17 8 

Remember learning points 0 1 9 21 11 

Table 2: Trainees’ views towards face-to-face learning 

Figure 2: Comparison of views around online and in-person teaching  
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Figure 3: Devices and applications used for online learning  

Figure 4: Preferred teaching modality as per survey results 

Figure 5: Easier to attend teaching modality as per survey results 
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Discussion 

The COVID-19 pandemic has had a significant 

influence globally in many aspects of life. As of 8th 

December 2022, a total of 266,252,308 cases have 

been reported for the WHO European region, and 

2,139,674 deaths have been recorded.6 Doctors in 

training played a crucial role in providing front line 

services during the pandemic. Rotas were re-

designed,7 and many doctors, regardless of their 

specialties, were recruited to frontline fields, i.e. 

A&E, acute medicine and critical care2. The bulk of 

postgraduate medical education was either halted 

or severely reduced, and there was less emphasis 

on fulfilling training needs due to the high burden of 

service provision.   

 

Our survey revealed that face-to-face teaching was 

the preferred modality by trainees. They found it 

more stimulating and interactive than online 

teaching. Perhaps this is because of a greater level 

of interaction between the trainer and the trainee, 

whether in a class or at the bedside. This therefore 

demands online teaching to be more interactive8 as 

face-to-face teaching could not be implemented 

during the pandemic due to social distancing 

instructions.   

 

Procedural learning is very hard to shift to online 

mode and this is particularly relevant to surgical 

specialties.9 Therefore, trainees who took part in 

this survey coming from the background of 

procedure-oriented specialities had the experience 

of the COVID-19 pandemic negatively influencing 

their procedural training.   

 

There are other areas where clinicians have been 

more inclined to in-person learning for 

enhancement of their skills. Out of many, 

management of complex clinical situations10 such as 

end of life care, limited computer literacy11 and 

more personal interaction12 were identified as more 

compelling reasons why clinicians prefer face-to-

face teaching.  

 

Face-to-face CME and routine training offer an 

opportunity to meet and socialise with other 

colleagues who can be of variable grades and a 

respite from service pressures13 and daily clinical 

routines.  

 

The survey participants did view online teaching as a 

more flexible mode of learning. This is in line with 

the survey findings of other studies14. Learning at 

one‟s own pace at anytime,15 rewinding a missed 

topic and access to content at time more suitable 

are a few of many reasons which add appeal to 

online learning. This however requires facilities at 

institutions to make online learning a more useful 

experience, such as recording of lectures, availability 

of high-speed internet,16 availability of modern 

laptops, desktops etc to have better quality access 

and so on.  

 

Online learning is a more cost effective teaching 

modality.17 If trainees chose online teaching as their 

modality of choice for CME activities, this would 

save training boards and deaneries a substantial 

amount of money for reimbursement to trainees 

and speakers on expenses like travel, hotel stay, 

event fees etc. This money could then be spent on 

upgrading online training facilities.  

 

The survey highlights the importance of 

incorporating the benefits of both teaching models 

and we suggest that a hybrid model of teaching for 

post graduate trainees and clinicians would be 

beneficial. Ideally this model will promote the 

positives in both face-to-face and online teaching 

and make attempts to overcome the challenges of 

both modalities.  

 

This hybrid or blended model of learning utilizes 

various methods of both online and face-to-face 

which run hand in hand to provide quality learning 

to trainees. It encompasses teacher-led, 

simulation,18 social media,19 webinars,20 and peer-to-

peer techniques which offer flexibility and an 

enhanced professional development layout.   

 

Mobile apps like Skype, Zoom21 and WebX provide 

easy access to trainees for accessing lectures and 

CME content. Face-to-face teaching and courses can 

be arranged for practical skills learning, simulation 

and a more personal approach. A structured hybrid 

model, as per the requirements of postgraduate 

trainees, would hence be the way forward for a 

more holistic approach to learning with minimal 

challenges and obstacles.  

 

There were limitations to our study. It was a 

retrospective analysis of trainees‟ perceptions of 

multiple and differing teaching events over the 

course of the pandemic. Their perceptions may 

have been adversely affected by individual positive 

or negative events or teacher competence. The 

survey took place in only one centre. Also, there 

were limited number of participants. 

 

Conclusion 

The results of our study reveal face-to-face teaching 

as the preferred teaching modality of postgraduate 

trainees. However, they did appreciate the online 

method as a more flexible one and there was no 

difference in the ability to concentrate or retain 

learning. There is a need to develop a hybrid model 

composed of both face-to-face and online teaching 

modalities for competence and professional 

development of post graduate trainee doctors and 

clinicians in the future.  

 

http://www.wjmer.co.uk/
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To whom it may concern,  

 

I read with interest the article from Bandara et al. in Volume 26 of WJMER.1 It was notable that issues with 

burnout, especially in the wake of the COVID-19 pandemic, are also evident in healthcare systems across the 

globe. This review was written in Canada and cited sources from Pakistan. A recent UK parliamentary report 

suggested that burnout in the National Health Service (NHS) is „unacceptably high‟, with 44% of the 

workforce suffering from workplace-related stress, a rising figure compared with previous years.2 The 

potential benefits of self-care are outlined well in the article, in addition to possible methods of 

implementation at medical school level. The author hopes this „normalisation‟ of self care will allow future 

healthcare workers to better engage with services and establish self-care routines in their future careers. It 

does, however, remain to be seen how self-care strategies would be implemented in the current working 

population already suffering from burnout, especially within the financial and time constraints currently 

affecting the NHS. As alluded to in Bandara‟s article, a major method of addressing burnout is likely to be in 

addressing underlying causes, rather than in simply teaching healthcare workers to better deal with such 

stressors. It is my belief that ultimately this will have the most profound effect in reducing burnout. Despite 

the latest Omicron wave of COVID-19 not translating to ICU admissions or deaths as the Delta variant did,3 

the strain on the health service in the UK, and therefore its staff, remains high.4,5 In addition to this, waiting 

lists at an all time high,6,7 coupled with staff depletion, mean that the current work environment is likely to 

remain highly stressful for the foreseeable future. In my opinion, this would be best tackled with solutions 

aimed at better staff recruitment and retention.  

 

Adam Tweedie 

Clinical Fellow 

Cardiothoracic Surgery 

Royal Victoria Hospital, BT12 6BA 

Belfast Health and Social Care Trust, Northern Ireland 

Adam.Tweedie@belfasttrust.hscni.net 

 

References 

1. Establishing Self Care Practices Early in Medical and Health Education: A Reflection on Lessons Learnt 

from the Covid-19 Pandemic. Bandara et al, WJMER, Volume 26, Issue 1, 2021 

2. Workforce burnout and resilience in the NHS and social care. HC22. 08/06/2021 

3. Early assessment of the clinical severity of the SARS-CoV-2 omicron variant in South Africa: a data 

linkage study. Walter et al. Lancet 2022; 399: 437-46 

4. Direct and Indirect Health Impacts of COVID-19 in England. 17/09/2021 

5. https://www.bbc.co.uk/news/uk-northern-ireland-60508241 

6. https://www.bbc.co.uk/news/uk-northern-ireland-56731572S waiting list hits 14 year record high of 4.7 

million people. O‟Dowd. BMJ 2021;373:n995 

Letter to the Editor 

Burnout - The Second Pandemic 

 

 

 
Tweedie A 

Institution 

Royal Victoria Hospital, 

BT12 6BA 

Belfast Health and Social 

Care Trust, Northern Ireland 

   

WJMER, Vol 28: Issue 1, 

2022 

 

 

 

 

 

 

 

 

Corresponding Author:  

Mr Adam Tweedie; E-mail: Adam.Tweedie@belfasttrust.hscni.net 

http://www.wjmer.co.uk/
https://www.bbc.co.uk/news/uk-northern-ireland-60508241
https://www.bbc.co.uk/news/uk-northern-ireland-56731572


The World Journal of Medical Education & Research (WJMER) is the online publication of the Doctors 
Academy Group of Educational Establishments. It aims to promote academia and research amongst all 
members of the multi-disciplinary healthcare team including doctors, dentists, scientists, and students of 
these specialties from all parts of the world. The journal intends to encourage the healthy transfer of 
knowledge, opinions and expertise between those who have the benefit of cutting-edge technology 
and those who need to innovate within their resource constraints. It is our hope that this 
interaction will help develop medical knowledge & enhance the possibility of providing optimal clinical 
care in different settings all over the world.

WJMER
World Journal of Medical Education and Research
An Official Publication of the Education and Research Division of Doctors Academy

www.wjmer.co.uk                                                     Volume 28, Issue 1, 2022                             www.doctorsacademy.org


	WJMER 28th edition CP
	WJMER JOURNAL 28th Edition_front
	WJMER JOURNAL 28th_edition
	WJMER 28th edition BP

